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THE  BOSTON  CONVENTION,  A.  I.  E.  E. 

The  Boston  convention  of  the  American  Institute  of 
Electrical  Engineers  made  itself  noteworthy  in  several  ways. 
The  registration  reached  934,  which  was  exceeded  only  by 
the  Chicago  convention  of  last  year  (965).  There  were 
some  sixty-five  papers  presented  at  Boston  within  four  days. 
All  of  these  were  dealt  with  in  fourteen  working  hours,  rep¬ 
resenting  an  average  of  nearly  five  papers  per  hour.  This 
was  only  accomplished,  however,  by  working  two  sessions, 
in  parallel  for  most  of  the  time,  and  by  conforming  rigidly 
to  a  schedule  prepared  in  advance.  The  committees  in 
charge  of  the  work  deserve  credit  for  the  discipline  main¬ 
tained  throughout  the  schedule  and  for  the  efforts  required 
in  publishing  and  disseminating  nearly  all  these  many 
papers  about  a  week  in  advance. 

Another  good  feature  qf  the  convention  was  that  two  of 
its  sessions  were  held  jointly  with  other  societies;  namely, 
one  with  the  Illuminating  Engineering  Society  and  the 
other  with  the  Society  for  Promotion  of  Engineering 
Education.  This  plan  worked  out  advantageously  and  might 
well  be  further  extended  at  future  conventions.  Yet 
another  meritorious  feature  of  the  convention  was  the  large 
number  of  brief  yet  good  papers.  Of  course,  not  all  sub¬ 
jects  can  be  handled  both  effectively  and  briefly.  Neverthe¬ 
less,  the  value  of  a  paper,  other  things  being  equal,  lies  in 
its  brevity,  or  is  inversely  as  its  length;  some  say  it  is 
inversely  as  the  square.  The  social  features  of  the  conven¬ 
tion  were  also  excellently  arranged  and  carried  out. 

By  those  upon  whom  may  fall  the  task  of  arranging 
future  conventions  a  note  of  protest  heard  from  several 
authors  of  papers  and  others  could  profitably  be  heeded. 
Although  the  formal  program  was  spread  over  four  days, 
one-half  of  the  papers  were  scheduled  for  the  final  day, 
necessitating  parallel  sessions  during  both  the  forenoon  and 
the  afternoon  and  crowding  the  discussion  of  each  paper 
into  a  very  brief  period.  In  fact,  several  valuable  papers 
were  not  discussed  at  all.  Several  persons  also  complained 
that  they  were  unable  to  prepare  for  the  discussion,  owing 
to  the  very  short  interval  between  the  receipt  of  the  papers 
and  the  opening  of  the  convention.  Of  course,  the  task  of 
planning  such  a  convention  program  is  a  very  great  one 
and  requires  many  personal  sacrifices  on  the  part  of  those 
who  have  charge  of  it,  and  this  fact  should  temper  the 
criticism  that  was  offered.  Moreover,  the  fault  is  fre¬ 
quently  with  authors  of  papers  who  are  delinquent  in 
submitting  their  manuscripts  far  enough  in  advance.  How¬ 
ever,  it  may  be  hoped  that  more  effective  co-operation  be¬ 
tween  the  authors  and  the  papers  committee  will  go  far 
toward  smoothing  out  the  difficulty.  It  may  also  be  feasible 
to  enforce  a  rule  requiring  manuscripts  to  be  submitted  at 
least  sixty  days  ahead  of  meetings. 
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THE  RAINBOW  FALLS  HYDROELEaRIC  SYSTEM. 

The  great  hydroelectric  development  at  the  Rainbow 
Falls  of  the  Missouri  described  elsewhere  in  our  columns 
is  one  of  the  important  American  plants  that  are  operated 
at  100,000  volts  or  more.  The  upper  Missouri  drops 
nearly  400  ft.  within  a  few  miles  of  Great  Falls,  Mon¬ 
tana,  and  the  topography  is  such  that  the  power  sites  are 
easily  developed.  One  of  these  is  within  the  city  limits 
of  Great  Falls,  largely  utilized  for  great  smelting  works, 
and  only  in  part  for  power  transmission.  Four  miles  be¬ 
low  the  city  lies  the  site  of  the  present  development.  On 
tl'.e  crest  of  the  Rainbow  Falls  a  rock-filled  crib  dam  more 
than  1000  ft.  long  is  seated  on  the  bedrock.  Two  huge 
steel  pipe  lines,  15  ft.  6  in.  in  diameter,  leave  the  forebay 
at  the  dam  and  run  for  half  a  mile  to  a  balancing  reservoir 
above  the  jwwer  house,  which  serves  as  a  buffer  or  great 
relief  valve  lietween  the  flow  from  the  dam  and  the  vary¬ 
ing  demand  of  the  wheels.  This  renders  the  task  of  regu- 
ktion  vastly  easier  than  would  otherwise  be  the  case  and 
simplified  the  construction  of  the  pipe  line.  These 
pipes  when  filled  hold  56,000,000  lb.  of  water,  and  the 
hydraulic  forces  would  be  ‘stupendous  were  the  conditions 
such  as  to  permit  the  act  of  governing  suddenly  to  demand 
even  a  slight  change  in  velocity. 

The  transmission  structure  is  of  more  than  usual  inter¬ 
est.  It  is  a  double-tower  line,  each  set  of  towers  carrying 
a  single  circuit  with  the  conductors  spaced  10  ft.  apart  on 
the  same  level.  The  towers  are  somewhat  lower  than 
early  tower  practice  would  show,  supporting  the  wires  only 
40  ft.  from  the  ground.  Each  conductor  is  a  six-stranded 
hemp-centered  copper  cable  borne  by  six  lo-in.  disk  insu¬ 
lators  tested  wet  for  300,000  volts  from  conductor  to  arm. 
At  the  tower  tops  are  carried,  symmetrically  placed  be¬ 
tween  conductors,  a  pair  of  ^-in.  galvanized-steel  cables 
serving  as  ground  wires.  The  actual  pressure  is  102,000 
volts,  so  that  the  factor  of  safety  with  respect  to  the  insu¬ 
lators  is  very  nearly  three,  an  unusually  good  figure  in 
transmission  practice.  The  normal  span  between  tower 
and  tower  is  600  ft.,  although  there  are  various  long  spans 
in  the  line,  one  of  them  a  little  over  3000  ft.  at  the  cross¬ 
ing  of  the  Missouri. 

Each  of  the  separate  transmission  circuits  is  sectionalized 
at  intervals  of  about  20  miles  with  disconnecting  tower 
switches.  The  telephone  circuit  is  on  a  separate  pole  line 
midway  between  the  two  tower  lines.  The  high-tension 
circuits  are  not  transposed  at  all,  but  the  telephone  cir¬ 
cuit  is  spiraled  every  five  poles.  In  the  operation  of  the 
line  it  is  interesting  to  note  that,  thanks  to  a  large  motor 
load  at  Butte  and  three  1200-hp  synchronous  motors  at 
Anaconda  to  compensate  the  wattless  volt-amperes,  the 
power-factor  at  the  Rainbow  Falls  busbar  is  held  steadily 
at  almost  unity.  Very  little  corona  is  visible  on  the  lines, 
although  the  loss  due  to  this  cause  amounts  to  about  2  kw 
per  mile.  The  load-factor,  owing  to  the  unusually  steady 
use  of  motors  on  the  system,  is  extraordinarily  high,  aver¬ 
aging  about  86  per  cent  on  an  annual  basis.  Altogether  the 
Rainbow  plant  is  an  admirable  piece  of  straightforward 
transmission  engineering  and  a  notable  member  of  the  al¬ 
ready  imposing  and  rapidly  increasing  list  of  plants  in  this 
country  operating  at  100,000  volts  and  over. 


ELEaROLYTIC  CORROSION  OF  IRON  BY  DIRECT  CURRENT  IN  STREET 
SOIL 

Among  the  papers  presented  at  the  Boston  convention  of 
the  American  Institute  of  Electrical  Engineers  was  one  by 
Prof.  Albert  F.  Ganz  on  electrolytic  corrosion  of  iron  pipes 
under  definite  laboratory  conditions  purporting  to  resemble 
those  existing  in  practical  service  under  city  streets.  It 
has  been  known  that  with  relatively  high  current  densities 
and  under  purely  laboratory  conditions  the  electrolytic  cor¬ 
rosion  of  iron  anodes  may  be  much  less  than  the  gram-per- 
ampere-hour  accorded  by  Faraday’s  law.  It  is  interesting 
to  note  that  the  results  given  in  the  paper  for  long-continued 
applications  of  feeble  current  density  over  iron-pipe  anode 
surfaces  in  street  soil  gave  corrosions  greater,  and  fre¬ 
quently  30  per  cent  greater,  than  those  theoretically  deduced 
by  Faraday’s  law.  The  excess  is,  of  course,  capable  of 
being  explained  by  secondary  oxidizing  action  in  the  pres¬ 
ence  of  moist  soil.  An  interesting  deduction  given  in  the 
paper  is  that  cast-iron  pipes  have  certain  practical  advan¬ 
tages  over  steel  or  wrought-iron  pipes  in  resisting  the  pro¬ 
longed  action  of  electrolytic  corrosion.  There  is  always  the 
hope  that  experimental  research  may  bring  to  light  some 
preservative  that  shall  be  capable  of  inexpensive  application 
to  a  new  pipe  when  buried  in  the  soil  of  a  city  street  where¬ 
by  the  effects  of  electrolytic  corrosion  might  be  eliminated. 
Such  a  preservative  might  be  a  specific  paint,  or  it  might 
be  some  cheap  solution  with  which  to  impregnate  the  sur¬ 
rounding  soil.  At  all  events,  it  is  to  laboratory  tests,  under 
definite  conditions,  that  we  must  look  for  improvements. 


PROPOSED  NEW  UNIT  FOR  STEAM-POWER  MEASUREMENT. 

An  important  proposal  for  a  new  unit  of  steam-power 
measurement  was  proposed  by  Messrs  H.  G.  Stott  and 
Haylett  O’Neill  at  the  Boston  A.  I.  E.  E.  convention.  It  has 
hitherto  been  customary,  in  specifying,  describing  and 
measuring  the  power  absorbed  by  a  steam  engine  at  its 
throttle-valve,  to  refer  either  to  the  so-called  British  ther¬ 
mal  units  or  to  pounds  of  steam  per  unit  of  time,  at  a 
defined  temperature  and  condition  of  dryness.  When  a 
steam  engine  is  connected  to  an  electric  generator  the  power 
output  of  the  generator  is  measured  and  stated  in  watts, 
and  usually  in  thousands  of  them,  or  kilowatts.  So  long  as 
the  steam  engine  and  the  generator  are  so  completely 
separable  that  the  losses  of  power  in  each  can  be  measured 
and  stated  separately,  the  dissension  between  the  respective 
units  does  not  much  matter.  When,  however,  as  in  most 
steam  turbo-generators,  the  engine  and  generator  are  so 
closely  associated  that  some  of  the  losses  cannot  be  sep¬ 
arated  the  complexity  of  defining  the  steam-power  intake  in 
heat  units  and  the  electric  output  in  watts  becomes  both 
troublesome  and  incongruous. 

The  paper  points  out  that  a  “boiler-horse-power”  is  gen¬ 
erally  accepted  to  be  the  rate  of  steam-power  delivery  cor¬ 
responding  to  34.5  lb.  of  evaporation  per  hour  from  and  at 
212  deg.  Fahr.  under  normal  conditions  and  amounts  to 
9.8  kw.  If,  therefore,  the  steam  engineers  would  be  willing 
to  stretch  the  magnitude  of  their  boiler-horse-power  by 
2  per  cent,  it  would  become  equivalent  to  10  kw.  As  such 
it  would  not  only  be  available  for  steam  engineering  in  all 
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the  applications  of  the  boiler-horse-power  used  hitherto,  but 
it  would  also  bring  the  output  and  input  of  steam  turbo¬ 
generators  into  the  same  unit — the  watt.  The  plan  sug¬ 
gested  has  the  merit  of  great  simplicity  and  practicability. 
The  steam  engineers  in  accepting  the  new  unit  would  be 
departing  by  only  2  per  cent  from  their  custom  in  the  past 
and  might  regard  it  as  virtually  the  same  boiler-horse¬ 
power  unit  under  a  new  name.  The  advantage  to  them  as 
well  as  to  electrical  engineers  would  be  that  losses  and 
efficiencies  in  the  turbo-generators  would  all  be  expressible 
in  one  and  the  same  unit. 

If  the  suggestion  can  be  carried  out,  the  specific  out¬ 
put  of  a  steam  turbo-generator  might  conveniently  be  ex¬ 
pressed  in  kilowatts  output  per  “myrawatt”  of  input,  or  as 
the  raito  of  myrawatts  output  to  the  myrawatts  input.  In 
either  case  the  watt  would  be  the  unit  of  reference,  only  the 
decimal  place  of  the  numerical  values  being  determined  by 
the  prefix.  It  is  earnestly  to  be  hoped  that  the  steam  en¬ 
gineers  may  be  willing  to  accept  this  very  convenient  plan, 
which  virtually  merely  changes  the  name  of  the  boiler- 
horse-power.  It  would  be  difficult  to  suppose  that  our 
confreres  in  steam  engineering  could  find  objection  to  a 
name  which  embodied  that  of  Watt. 


THE  LAW  OF  CORONA  AND  DIELEaRIC  STRENGTH  OF  AIR. 

Several  good  papers  bearing  upon  high-tension  corona 
were  presented  to  the  Boston  convention  of  the  American 
Institute  of  Electrical  Engineers,  and  it  is  interesting  to 
observe  that  their  conclusions  are  in  mutual  accordance  to 
a  satisfactory  degree.  In  previous  years  there  has  been 
some  discordance  among  observed  results,  and  efforts  were 
directed  to  finding  the  practical  conditions  governing 
coronal  losses  of  energy  for  the  guidance  of  transmission¬ 
line  designers.  This  year  the  data  for  practical  engineering 
use  have  been  so  well  agreed  upon  that  research  has  fol¬ 
lowed  more  recondite  and'  purely  scientific  considerations. 

A  paper  read  by  F.  W.  Peek,  Jr.,  was  virtually  a  con¬ 
tinuation  of  the  paper  presented  by  him  last  year.  Besides 
collating  and  confirming  the  data  previously  reported,  some 
interesting  .experimental  results  were  presented  by  a  strobo¬ 
scopic  method.  It  was  stated  that  the  coronal  discharge 
over  opposed  smooth  parallel  wires  changes  in  appearance 
during  the  emf  cycle,  being  of  a  bluish-white  color  at  and 
near  the  positive  wire  but  of  a  reddish  glow  at  and  near  the 
negative  wire.  While  the  bluish  glow  distributes  itself 
freely  over  the  positive  wire,  the  reddish  glow  tends  to  col¬ 
lect  into  more  or  less  equidistant  successive  beads  along  the 
negative  wire.  This  action  indicates  very  clearly  the 
essential  differences  between  coronal  phenomena  at  the 
anode  and  at  the  cathode.  According  to  the  electronic 
theory,  they  are  due  to  the  inherent  differences  between  the 
positive  and  negative  electrons. 

It  is  now  generally  agreed,  from  the  results  of  various 
observers,  that  corona  tends  to  form  as  soon  as  the  critical 
dielectric  strength  of  air  is  reached,  which  at  normal 
atmospheric  pressure  and  temperature  is  3  kilovolts  per  mm. 
At  the  surface  of  a  thin  wire,  however,  corona  does  not 
form  until  a  certain  higher  electric  gradient  is  attained. 
Below  the  critical  gradient,  with  smooth  clean  wires  and  in 


fine  weather,  the  coronal  power  loss  is  negligible.  Above 
the  critical  gradient  it  increases  as  the  square  of  the  excess 
and  also  in  proportion  to  the  frequency.  In  windstorms  the 
coronal  loss  does  not  seem  to  be  increased  above  that  of 
fine  weather,  but  in  rainstorms,  and  particularly  in  snow¬ 
storms,  the  loss  is  considerably  increased.  Since  snow¬ 
storms  occur  at  relatively  infrequent  intervals,  while  fair 
weather  constitutes  the  more  frequent  and  normal  condition, 
this  extra  loss  during  snowstorms  is  much  easier  to  supply 
than  if  the  conditions  were  reversed  and  the  heavier  loss 
occurred  during  fair  weather. 


ALUMINUM  CONDUaORS. 

An  article  by  Mr.  Charles  L.  Johnson  in  this  issue  gives 
an  instructive  view  of  present  British  practice  in  the  ex¬ 
tensive  use  of  aluminum  conductors  for  transmission  lines. 
As  is  well  known  to  our  readers,  the  American  price  for 
aluminum  is  deliberately  set  by  the  powers  that  rule  it  at  a 
figure  which  just  fails  to  encourage  the  very  large  use  of 
the  metal  in  preference  to  copper.  Under  ordinary  condi¬ 
tions  an  aluminum  conductor  at  American  prices  is  just  a 
few  per  cent  cheaper  than  the  equivalent  copper  conductor, 
so  little  cheaper  in  fact  that  the  extra  cost  of  supports  and 
stringing  the  aluminum  equals  the  saving.  In  Europe  and 
in  Canada  the  ordinary  quotations  of  aluminum  are  about 
the  same  pound  for  pound  as  copper  at  the  base  price,  and 
for  hard-drawn  wire  a  saving  in  the  use  of  aluminum  figures 
out  at  from  35  to  40  per  cent.  This  difference  in  condition 
is  established  by  a  virtual  monopoly  of  aluminum  in  this 
country,  with  the  usual  effect  on  the  duty,  which  has  been 
kept  just  high  enough  to  block  importations.  As  a  result 
of  this  the  transmission  line  outside  of  American  territory 
is  more  than  likely  to  be  constructed  of  aluminum,  while 
inside  our  tariff  wall  copper  has  to  be  the  chief  reliance. 

One  of  the  interesting  minor  advantages  of  aluminum 
for  the  very  high  voltages  as  found  on  some  of  the  Cana¬ 
dian  lines  is  that  owing  to  its  larger  cross-section  for 
the  same  conductivity  the  tendency  to  coronal  loss  is  some¬ 
what  reduced.  At  the  present  time  there  are  about  thirty 
transmission  lines  in  Great  Britain  using  aluminum  con¬ 
ductors.  It  is  instructive  to  note  that  on  some  of  these 
lines  the  engineers  have  taken  advantage  of  the  light  con¬ 
ductors  to  increase  the  span  considerably  beyond  ordinary 
pole-line  practice  in  this  country.  Our  British  friends  may 
be  conservative,  but  their  conservatism  is  rampant  anarchy 
compared  with  the  attitude  of  most  American  engineers 
toward  the  long-span  pole  line.  If  we  are  lucky  enough  to 
obtain  cheap  aluminum  in  the  future,  possibly  the  British 
practice  described  by  Mr.  Johnson  may  serve  as  a  welcome 
source  of  courage.  Be  that  as  it  may,  it  seems  to  be  a  fact 
that  the  aluminum  line  in  foreign  practice  is  being  installed 
in  many  cases  and  with  pretty  uniform  success.  The  old 
hesitancy  about  using  a  new  metal  came  chiefly  from  the 
earlier  product  strung  as  solid  wire  and  of  dubious  strength. 
A  first-class  stranded  aluminum  cable  as  manufactured  to¬ 
day  is  entirely  free  from  the  risks  once  feared.  Given  real 
competition  in  the  manufacture  of  aluminum  or  a  free 
chance  to  import  the  product,  copper,  so  far  as  transmission 
lines  are  concerned,  would  find  a  dangerous  rival. 
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A.  1.  E.  E.  CONVENTION  NEWS. 

The  business  program  of  the  convention  was  carried  out 
on  Thursday  and  Friday,  June  27  and  28,  with  only  minor 
changes  in  the  order  of  papers  read.  The  attendance  at  all 
sessions  was  excellent  and  the  interest  well  sustained.  On 
account  of  the  large  number  of  papers  presented  it  was 
necessary  to  curtail  the  discussions  somewhat,  but  some 
time  was  saved  by  discussing  papers  dealing  with  similar 
subjects  in  groups.  Special  interest  was  displayed  in  the 
electrical  measurements  sessions  held  on  Friday,  this  being 
the  first  time  that  meetings  have  been  sectionalized  in  the 
Institute  with  reference  to  this  branch  of  the  art.  The 
second  railway  session  on  Thursday  noon  brought  out  an 
extended  discussion  of  certain  aspects  of  energy  supply  for 
trunk-line  electrification.  The  educational  symposium  with 
the  Society  for  the  Promotion  of  Engineering  Education 
was  well  attended,  and  much  interest  was  manifested  in  the 
telephone  and  telegraph  and  the  generating  station  and  in¬ 
dustrial  sessions. 

During  the  electric-lighting  session  Dr.  H.  E.  Ives,  Cleve¬ 
land,  gave  an  interesting  lantern-slide  lecture  on  color, 
demonstrating  the  problem  of  artificial  daylight. 

In  the  course  of  the  electric  lighting  session  Dr.  Louis 
Bell,  Boston,  called  attention  to  the  forthcoming  “Illumina¬ 
tion  Primer”  which  has  been  prepared  by  the  illuminating 
Engineering  Society  for  the  purpose  of  putting  the  “A  B  C” 
of  illumination  before  the  general  public.  The  primer, 
which  is  now  in  the  hands  of  the  printer,  is  a  twenty-page 
publication  which  in  no  sense  pretends  to  be  a  technical 
summary,  but  which  will  undoubtedly  fulfil  a  greatly  needed 
service  among  laymen.  Arrangements  are  to  be  made 
whereby  any  responsible  party  can  secure  permission  from 
the  Illuminating  Engineering  Society  to  reprint  the  primer 
in  full. 

RESOLUTIONS  PASSED. 

At  the  opeuing  of  the  Friday  morning  session  resolutions 
were  unanimously  passed  expressing  the  cordial  appreciation 
by  the  board  of  directors  of  the  Institute,  on  behalf  of  the 
membership,  of  the  many  courtesies  and  excellent  arrange¬ 
ments  made  for  the  benefit  of  those  attending  the  convention 
at  Boston,  and  transmitting  the  thanks  of  the  organization 
to  Mr.  C.  L.  I'Mgar,  chairman  of  the  entertainment  com¬ 
mittee,  and  to  Messrs.  L.  D.  Gibbs,  C.  B.  Davis,  F.  P.  Valen¬ 
tine  and  W.  II.  Blood.  Jr.,  chairmen  of  the  sub-committees, 
and  their  associates.  The  appreciation  of  the  Institute  was 
likewise  tendered  to  the  presidents  of  Harvard  University 
and  the  Massachusetts  Institute  of  Technology,  to  the 
Edison  Electric  Illuminating  Company  of  Boston  and  to  the 
Boston  Elevated  Railway  Company.  Through  President 
Dunn  the  ladies  in  attendance  also  expressed  their  apprecia¬ 
tion  of  the  hospitalities  shown  them  during  their  visit. 

The  entertainment  program  came  to  a  climax  on  Thurs¬ 
day  in  an  all-day  automobile  ride  of  nearly  100  miles  through 
some  of  the  most  diversified  and  historically  attractive 
scenery  in  New  England.  Forty-three  machines  left  the 
Hotel  Somerset  at  9  -.45  a.  m.,  and  after  a  ride  through 
Cambridge  and  .\rlington  proceeded  to  Lexington,  Concord 
and  thence  to  the  Vesper  Country  Club  house  on  Tyng’s 
Island  in  the  Merrimac  River,  about  4  miles  beyond  Lowell. 
The  change  in  the  weather  from  the  sultry  to  the  cool, 
bracing  variety  rendered  the  ride  most  enjoyable.  Luncheon 
was  served  at  the  club  house  at  i  p.  m.,  and  after  a  pleasant 
afternoon  in  the  open  the  party  returned  to  the  headquarters 
hotel  about  5  o’clock.  A  trip  by  special  electric  cars  to  the 
Lynn  works  of  the  General  Electric  Company  was  taken 
by  a  large  number  of  men  on  Thursday  afternoon. 

ANNUAL  BANQUET. 

The  convention  reached  its  height  on  Thursday  evening, 
when  the  annual  banquet  was  held  in  the  grand  ballroom  of 
the  Hotel  Somerset.  Nearly  200  persons  gathered  at  the 
tables,  and  a  large  number  of  ladies  graced  the  occasion 


with  their  presence.  The  feature  of  the  evening  was  the 
award  of  the  .Edison  gold  medal  to  Mr.  George  Westing- 
house  for  his  pioneer  work  in  the  development  of  alter¬ 
nating-current  transmission  and  distribution.  The  occasion 
was  marked  by  great  enthusiasm  on  behalf  of  the  dis¬ 
tinguished  inventor  and  received  special  mention  in  the 
editorial  and  news  columns  of  the  Boston  dailies  on  the 
following  morning. 

President  Dunn  acted  as  toastmaster  at  the  banquet.  In 
introducing  the  first  speaker,  Hon.  Robert  Luce,  Lieutenant- 
Governor  of  Massachusetts,  President  Dunn  emphasized 
the  catholicity  of  engineering,  pointing  out  the  tendency  of 
electrical  activities  to  enter  every  department  of  civilized 
life. 

Lieutenant-Governor  Luce  referred  to  the  great  develop^ 
ment  of  the  electrical  industry  and  noted  with  pleasure  the 
rewards  enjoyed  by  its  adherents  in  the  way  of  material, 
and  mental  prosperity 

Dr.  M.  I.  Pupin,  New  York,  responding  to  the  toast  “Elec¬ 
trical  Engineering,”  received  a  great  ovation,  which  was 
heightened  by  the  toastmaster’s  appreciative  references  tO' 
his  epoch-making  inventions  in  the  field  of  telephone  trajis- 
mission  over  long  distances.  Dr.  Pupin  spoke  in  a  reminis¬ 
cent  vein  of  the  early  opposition  to  the  alternating-current 
system,  referring  in  glowing  terms  to  the  encouragement 
given  him  twenty-three  years  ago  by  Dr.  Elihu  Thomson  on 
the  occasion  of  his  presenting  a  paper  upon  the  subject 
before  a  none  too  appreciative  audience.  He  outlined  the 
various  striking  phases  of  recent  high-tension  transmission 
progress,  citing  the  use  of  potentials  as  high  as  150,000  volts 
in  ordinary  well-advanced  practice. 

PRESENTATION  OF  EDISON  MEDAL. 

The  Edison  medal,  awarded  once  a  year  for  meritorious 
achievement  in  the  furtherance  of  the  electrical  industry 
and  profession,  was  then  presented  to  Mr.  Westinghouse 
amid  great  enthusiasm.  A  highly  appreciative  introductory 
address  was  delivered  by  Dr.  Elihu  Thomson  prior  to  the 
bestowal  of  the  medal,  the  speaker  paying  a  glowing  tribute 
to  the  mechanical  insight,  genius  as  an  inventor  and  ability 
as  an  organizer  that  mark  the  guest  of  honor,  and  sketching 
in  bold  strokes  the  debt  of  civilization  to  the  air  brake,  the 
gas  engine,  railway  signal  apparatus  and  alternating-current 
systems  of  transmission  and  distribution.  In  response  Mr. 
Westinghouse  said  that  he  received  the  medal  with  the 
greatest  satisfaction,  .and  expressed  his  high  appreciation 
of  the  tribute  of  Dr.  Thomson,  who  was  one  of  the  first  to 
realize  the  possibilities  of  the  alternating  current.  Mr. 
Westinghouse  mentioned  briefly  the  opposition  which  the 
advocates  of  alternating  current  had  to  encounter  in  the 
early  days  of  the  industry  and  gave  high  praise  to  Stanley, 
Smith,  Shallenberger,  Scott  and  other  engineers  who  saw 
beyond  the  limitations  of  the  direct-current  system  and 
helped  to  build  the  foundations  of  the  present  great  develop¬ 
ment.  In  closing,  he  called  attention  to  the  waste  of  un¬ 
utilized  power  at  Niagara  and  made  the  prophecy  that  the 
time  will  come  when  the  power  of  the  great  cataract  will 
be  turned  into  serviceable  work  to  a  much  greater  extent 
than  at  present. 

President-elect  Mershon,  the  last  speaker  of  the  evening, 
responded  to  the  toast  “The  Institute,”  being  presented  as 
the  first  member  to  be  made  a  fellow  by  the  board  of 
directors,  this  having  been  done  by  a  motion  passed  on 
Thursday  afternoon.  He  advocated  the  larger  participation 
of  the  engineer  in  public  affairs,  showing  how  the  civic 
problems  of  the  time  demand  solution  by  men  with  engineer¬ 
ing  training. 

CLOSING  SESSION. 

The  convention  was  brought  to  a  close  on  Friday  after¬ 
noon  by  President  Dunn  and  Dr.  Elihu  Thomson  at  the  end 
of  the  electrical  measurements  session.  President  Dunn  ex¬ 
pressed  his  deep  satisfaction  at  the  unusual  degree  of 
enthusiasm  and  intermingling  of  members  which  had  char- 
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acterized  the  gathering  throughout  the  Boston  meeting,  and 
touched  upon  the  general  satisfaction  felt  wifh  the  program, 
which  contained  the  largest  list  of  papers  ever  presented  at 
an  Institute  meeting.  The  total  registration  was  934,  and 
at  the  Boston  convention  a  larger  percentage  of  delegates 
and  guests  came  from  outside  the  city  than  in  the  Chicago 
convention  of  1911,  where  all  attendance  records  were 
broken.  Before  leaving  the  city  for  their  homes,  all  dele¬ 
gates  at  the  convention  were  invited  to  attend  a  smoker  of 
the  Society  for  the  Promotion  of  Engineering  Education 
and  a  meeting  of  the  Society  for  the  Promotion  of  Scientific 
Management,  which  were  held  on  Friday  evening  in  Boston. 
As  the  retiring  president  raised  the  gavel  to  close  the  pro¬ 
ceedings  a  vote  of  thanks  was  put  by  Dr.  Thomson,  upon  the 
motion  of  Mr.  W  .B.  Jackson,  expressing  the  delegates’  ap¬ 
preciation  of  the  able  manner  in  which  the  affairs  of  the 
convention  had  been  administered.  Every  voice  in  the 
room  sustained  the  motion,  and  after  a  few  words  charac¬ 
terizing  the  Boston  meeting  as  one  of  the  best  the  Institute 
has  ever  held  Dr.  Thomson  adjourned  the  convention. 


BOSTOH  MEETING  OF  THE  S.  P.  E.  E. 


The  twentieth  annual  meeting  of  the  Society  for  the 
Promotion  of  Engineering  Education  was  held  in  Boston, 
Mass.,  June  25  to  29,  with  headquarters  at  the  Hotel  Somer¬ 
set.  The  coincidence  of  the  dates  and  location  for  this 
meeting  with  those  of  the  American  Institute  of  Electrical 
Engineers  was  one  cause  of  an  unusually  large  attendance, 
by  far  the  largest  in  the  history  of  the  society.  The  tech¬ 
nical  program  was  the  result  of  a  plan  of  concentration  of 
effort  devised  by  President  William  G.  Raymond,  in  which 
attention  was  directed  to  means  for  improving  the  admin¬ 
istration  of  college  courses.  On  the  social  side  the  society 
is  largely  indebted  to  the  local  committee  of  the  American 
Institute  of  Electrical  Engineers,  which  invited  the  edu¬ 
cators  to  participate  in  the  excursions  planned  originally 
for  Institute  members. 

The  fundamental  structure  of  the  program  comprised 
three  symposiums — one  on  the  training  of  engineering 
teachers,  the  second  on  efficiency  in  engineering  instruction, 
and  the  third  on  engineering  laboratory  equipment.  These 
were  presided  over  by  Dean  G.  C.  Anthony,  Tufts  College; 
Mr.  Frank  B.  Gilbreth,  New  York,  and  by  representatives 
of  four  branches  of  engineering  instruction  respectively. 
The  third-mentioned  symposium  was  divided  into  four 
sections  so  that  each  engineering  subject  represented  might 
have  more  detailed  consideration  than  would  have  been 
possible  in  a  joint  session.  The  sections  with  their  re¬ 
spective  presiding  officers  were  as  follows:  Civil  engineer¬ 
ing,  Prof.  F.  J.  McKibben,  Lehigh  University;  mechanical 
engineering.  Prof.  A.  M.  Greene,  Jr.,  Rensselaer  Poly¬ 
technic  Institute;  mining  engineering.  Prof.  F.  W.  Sperr, 
Michigan  College  of  Mines;  electrical  engineering,  Prof. 
J.  O.  Phelon,  Worcester  Polytechnic  Institute. 

In  addition  to  the  symposiums,  one  paper,  on  the  teaching 
of  physics  to  engineering  students,  was  presented  by  Profs. 
W.  S.  Franklin  and  Barry  MacNutt,  Lehigh  University. 
This  paper  was  a  special  order  for  the  1912  meeting  of  the 
society,  as  it  had  been  in  preparation  for  more  than  a  year. 
The  authors  have  radical  ideas  regarding  the  teaching  of 
physics,  and  it  was  expected  that  the  paper  would  stimulate 
discussion.  The  principal  part  of  the  opening  session  of 
the  meeting  was,  therefore,  assigned  to  it  and  this  time  was 
filled  with  lively,  frank  and  occasionally  amusing  remarks. 

The  symposium  plan,  with  each  division  in  charge  of 
experts  in  their  several  fields,  was  a  success,  bringing  out 
papers  and  discussion  from  practising  engineers  and  teach¬ 
ers  through  the  personal  influence  of  the  chairmen.  The 
result  was  an  almost  overwhelming  array  of  interesting 
contributions,  a  large  proportion  of  which  were  presented 


by  their  authors.  The  only  criticism  of  the  program  made 
by  those  in  attendance  was  that  they  could  not  absorb  all 
that  was  presented. 

A  joint  meeting  with  the  American  Institute  of  Electrical 
Engineers  was  held  on  June  27.  An  account  of  this  session 
appears  in  the  report  of  the  A.  1.  E.  E.  convention  else¬ 
where  in  this  issue.  Abstracts  of  papers  and  discussions 
at  other  sessions  will  be  given  in  a  later  issue. 

At  the  closing  business  session  of  the  society  the  follow¬ 
ing  officers  were  elected  to  serve  one  year:  President, 
William  T.  Magruder,  professor  of  mechanical  engineering, 
Ohio  State  University;  vice-presidents,  Lionel  S.  Marks, 
professor  of  mechanical  engineering.  Harvard  University ; 
F,  W.  Sperr,  professor  of  civil  and  mining  engineering, 
Michigan  College  of  Mines;  secretary,  Henry  H.  Norris, 
professor  of  electrical  engineering,  Cornell  University; 
treasurer,  William  O.  Wiley,  secretary  John  Wiley  &  Sons, 
publishers.  New  York  City.  Seven  new  members  of  the 
council  were  also  elected  as  follows :  F.  L.  Bishop,  dean  of 
the  school  of  engineering.  University  of  Pittsburgh;  G.  R. 
Catburn,  professor  of  applied  mechanics.  University  of 
Nebraska;  O.  P.  Hood,  engineer.  United  States  Bureau  of 
Mines,  Pittsburgh,  Pa. ;  F.  P.  McKibben,  professor  of  civil 
engineering,  Lehigh  University;  G.  D.  Shepardson,  pro¬ 
fessor  of  electrical  engineering.  University  of  Minnesota; 
Walter  B.  Snow,  publicity  engineer,  Boston,  Mass. ;  J.  C. 
Tracy,  assistant  professor  of  structural  engineering.  Yale 
L'niversity. 


OHIO  ELECTRIC  CONVENTION. 


For  the  eighteenth  annual  convention  of  the  Ohio  Electric 
Light  Association,  to  be  held  at  the  Breakers  Hotel,  Cedar 
Point,  on  July  16-19,  the  following  program  has  been 
arranged : 

On  July  16  at  2  p.  m.  the  president,  Mr.  W.  C.  Anderson, 
Canton  Electric  Company,  will  deliver  his  address,  to  be 
followed  by  the  report  of  the  committee  on  electrical  trans¬ 
mission,  by  Mr.  M.  H.  Wagner,  Dayton  Power  &  Light 
Company.  On  July  17  at  9:30  a.  m.  a  paper  on  rate  making 
will  be  read  by  Hon.  Halford  Erickson,  chairman  of  the 
Railroad  Commission  of  Wisconsin;  one  on  the  public 
versus  the  utility,  by  Mr.  D.  L.  Gaskill,  president  of  the 
Greenville  Electric  Light  &  Power  Company,  and  the  com¬ 
mittee  on  costs,  of  which  Mr.  J.  D.  Lyon,  Union  Gas  & 
Electric  Company,  Cincinnati,  is  chairman,  will  present  its 
report.  On  July  18  at  9:30  a.  m.  the  report  of  the  com¬ 
mittee  on  meters  will  be  presented  by  Mr.  John  Gilmartin, 
Toledo  Railway  &  Light  Company,  and  a  paper  on  elec¬ 
trolytic  purification  of  sewerage  will  be  read  by  Prof.  F.  C. 
Caldwell,  of  the  Ohio  State  University,  Columbus.  The 
election  of  officers  will  take  place  at  this  session.  On  July 
19  at  9:30  a.  m.  a  paper  on  the  supply  of  electric  energy  to 
rural  districts  will  be  read  by  Mr.  J.  C.  Matthieu,  Dayton 
Power  &  Light  Company,  and  a  paper  on  joint-pole  line 
construction  by  Mr.  J.  L.  Spore,  Toledo  Railway  &  Light 
Company. 

The  usual  elaborate  souvenir  program  has  been  prepared 
for  distribution  to  members.  Especial  attention  has  been 
paid  to  the  entertainment  for  the  ladies,  in  which  music 
will  play  a  prominent  part. 


MEETING  OF  NATIONAL  ELECTRICAL  CREDIT 
ASSOCIATION. 


The  thirteenth  annual  meeting  of  the  National  Electrical 
Credit  Association,  at  Hotel  Hollenden,  Cleveland,  Ohio, 
June  26,  was  one  of  the  most  successful  and  enjoyable 
meetings  ever  held  by  the  organization.  Representatives 
were  present  from  the  five  local  associations  of  Boston, 
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New  York,  Philadelphia,  Chicago  and  San  Francisco,  and 
the  attendance  generally  was  larger  than  at  any  previous 
meeting  in  the  last  ten  years.  The  reports  for  the  year  also 
showed  increased  activities  on  the  part  of  members,  with 
corresponding  greater  benefits  returned  to  each. 

The  annual  election  resulted  as  follows:  President,  Mr. 
George  J.  Murphy,  Pettingell-Andrews  Company,  Boston; 
vice-president,  Mr.  John  H.  Dale,  Dale  Company,  New 
York;  secretary-treasurer,  Mr.  Frederic  P.  Vose,  Chicago. 

This  is  the  thirteenth  consecutive  reappointment  of  Mr. 
Vose,  who  has  served  as  general  secretary  of  the  organiza¬ 
tion  from  its  inception  in  1898. 

An  entertainment  committee,  of  which  Mr.  H.  E.  Hacken- 
berg.  National  Carbon  Company,  Cleveland,  was  chairman, 
provided  a  luncheon  at  the  Hollenden  for  the  visiting  dele¬ 
gates.  In  the  late  afternoon  an  automobile  ride  through 
the  business  sections  and  parks  of  Cleveland  was  followed 
by  a  well-appointed  dinner  at  the  new  Cleveland  Athletic 
Club.  Mr.  C.  T.  McKinstry,  of  the  Erner  Electric  Com¬ 
pany,  acted  as  toastmaster,  and  the  large  company  present 
listened  to  inspiring  talks  on  the  service  and  accomplish¬ 
ments  of  the  elctrical  credit  associations  and  the  sub¬ 
stantial  benefits  which  had  accrued  to  the  trade  as  a  result 
of  nearly  500  representative  manufacturers  and  jobbers  co¬ 
operating  in  the  exchange  of  their  ledger  experiences  for 
the  credit  guidance  of  their  fellow-members. 


MEETING  OF  SOCIETY  OF  AUTOMOBILE 
ENGINEERS. 

W  hile  the  summer  session  of  the  Society  of  Automobile 
Engineers,  held  at  the  Pontchartrain  Hotel,  Detroit,  June 
27,  and  on  board  the  steamer  City  of  Detroit  II,  June  28 
and  29,  was  devoted  chiefly  to  matters  of  gasoline-automo¬ 
bile  design,  several  of  the  papers  presented  contained  subject 
matter  having  an  application  to  electric-vehicle  construc¬ 
tion.  The  report  of  the  standards  committee  rendered  by 
Mr.  Henry  Souther,  chairman,  referred  to  the  increasing 
benefits  which  uniform  fittings  will  confer  upon  the  builder 
as  well  as  the  user  of  motor-driven  vehicles.  Mr.  Souther’s 
report  was  divided  into  sections  relating  to  various  detail 
parts.  Mr.  Leavitt  J.  Lane  read  a  paper  on  leaf  springs, 
describing  factors  of  design  and  methods  of  mounting.  The 
springs  division  of  the  standards  committee  also  presented 
a  report  suggesting  dimensions  and  methods  of  construction 
for  standard  practice.  “A  Method  of  Determining  Brake 
Capacity”  was  the  subject  of  a  paper  by  Mr.  S.  1.  Fekepe, 

EFFICIENCY  TEST  OF  GE.\R  FOR  ELECTRIC  VEHICLES  .\ND  LIGHT 

CARS 

StraiRht-type  worm  and  worm  Rear  for  rear-axle  drive.  Phosphor  bronze 
worm  Rear,  .19  teeth;  case-hardened  steel  worm  solid  on  shaft,  4  threads; 
ratio  9f  to  1.) 


Test. 

Temperature  of 
Worm  Gear, 
Deg.  Fahr. 

Twist  of  Shaft, 
Deg. 

R.P.M.  of  Worm 

R.P.M.  of  Worm 
Gear 

Pounds  1  ft.  from 
Axis  of  i-in. 
Shaft  9i  It.  Lon{ 

Net  Brake  Load, 
in  Pounds. 

Input  Transmis¬ 
sion  Dynamom 
eter,  Hp. 

Output  Brake 
Horse-power. 

Per  Cent. 
Efficiency. 

1  . 

74  '  ti 

1393  il43 

6.13 

14.15, 

1  .64 

1  1 .032 

61.2 

2 

1  82  ■  2 

1  1423  146 

9.81 

28.95 

2.65 

2.153  1 

81.2 

3 

'  80  2} 

1416  ns 

12.65 

42.95 

3.41 

3.172 

93.2 

4 

86  3  A 

'  1416  145 

16.6 

57.25 

4.46 

4.23 

94.8 

5  > 

1  90  .  4A 

1  1370  140.5 

21.1 

71 .65 

5.48 

1  5 . 1 3 

93.7 

6  1 

94  .S  A 

1389  142.5 

25.5 

86.00 

6.72 

6.24 

;  93.0 

8 

108  .  7i 

1  1400  443.5 

35.56 

116.25: 

9.43 

.8.5 

90.2 

1 

who  presented  a  graphical  analysis  of  the  problem  of  con¬ 
verting  mechanical  energy  into  heat  at  the  brake  band. 
The  paper  included  a  discussion  of  the  maximum  and  mini¬ 
mum  brake  conditions  required.  The  report  of  the  frame 
sections  division  of  the  standards  committee  discussed  ap¬ 


proved  practices  in  steel-frame  construction.  The  fourth 
report  of  the  ball-bearings  and  roller-bearings  division  con¬ 
tained  a  table  giving  brace,  bore  and  width  diameters  for 
suggested  standard  ball-bearing  construction.  Mr.  E.  E. 
Sweet  contributed  a  compilation  of  automobile  license-tag 
requirements  of  various  states.  A  paper  by  Mr.  Eugene 
P.  Batzell  on  "Motor  Sizes  and  Drive  Ratios  for  Com¬ 
mercial  Vehicles”  also  has  an  engineering  application  to 
electric  vehicles,  although  the  discussion  related  entirely  to 
gasoline-car  construction.  “Worm  and  Helical  Gears  as 
Applied  to  Rear  Axles”  was  the  subject  of  a  paper  by  Mr. 
Frank  Burgess.  Following  a  historical  account  and 
analytical  definitions  of  various  types  of  gears,  the  author 
outlined  the  qualifications  of  the  successful  worm  gear,  such 
as  cheapness,  strength,  durability,  small  friction,  simplicity, 
bearing  conditions,  noiselessness,  reversibility,  lightness 
and  power  transmission.  A  detailed  .discussion  of  the 
straight  and  Hindly  types  of  gears,  illustrated  with  photo¬ 
graphs  of  both  the  gears  themselves  and  plaster  casts,  was 
followed  by  an  account  of  methods  of  testing  gearing  for 
efficiency.  The  testing  machine  devised  by  Prof.  F.  C. 
Reily,  of  the  Massachusetts  Institute  of  Technology,  was 
described  and  the  results  given  in  the  accompanying  table 
were  appended  as  obtained  with  this  machine. 

The  initial  open  session  of  the  society  was  held  at  the 
Pontchartrain  Hotel,  Detroit,  on  Thursday.  In  the  evening 
the  400  delegates  boarded  the  steamship  City  of  Detroit  II 
for  a  cruise  to  Mackinac  Island,  where  several  hours  were 
spent  ashore  on  Friday,  June  28.  The  professional  sessions, 
which  were  closed  except  to  members,  were  held  on  board 
the  vessel. 


NATIONAL  DISTRICT  HEATING  ASSOCIATION 
CONVENTION. 


The  fourth  annual  convention  of  the  National  District 
Heating  Association  opened  at  the  Cadillac  Hotel.  Detroit. 
Mich.,  June  25,  with  the  president,  Mr.  A.  D.  Spencer,  of 
the  Detroit  Edison  Company,  in  the  chair.  Senator  James 
H.  Lee  welcomed  the  convention  to  Detroit  and  was  fol¬ 
lowed  by  Mr.  Alex.  Dow,  general  manager  of  the  Detroit 
Edison  Company,  who  made  a  witty  speech  detailing  the 
advantages  of  Detroit  and  making  pertinent  comment  in  a 
happy  vein  on  events  of  the  day.  The  response  to  these 
speeches  of  welcome  was  delivered  by  Mr.  George  W. 
Wright,  of  Baltimore,  Md.  President  Spencer  then  pre¬ 
sented  his  official  address,  in  which  he  detailed  the  efficient 
work  of  the  officers  and  committees  of  the  association  dur¬ 
ing  the  year  past,  commenting  on  the  growth  of  the  organi¬ 
zation’s  influence,  its  gain  of  25  per  cent  in  membership, 
and  the  future  before  it.  The  report  of  the  secretary- 
treasurer,  Mr.  D.  L.  Gaskill,  Greenville,  Ohio,  showed  re¬ 
ceipts  of  $1,807.36  and  disbursements  of  $1,684.49,  leaving 
a  balance  of  $122.87  on  hand.  Mr.  A.  C.  Rogers.  Toledo, 
Ohio,  chairman  of  the  committee  on  membership,  urged 
both  operators  and  manufacturers  of  heating  systems  and 
supplies  to  join  with  the  association. 

REPORT  OF  METER  COMMITTEE. 

The  report  of  the  meter  committee  was  read  by  Chairman 
A.  P.  Biggs,  Detroit,  Mich.  This  paper  listed,  and  de¬ 
scribed  briefly,  condensation,  steam-flow  and  boiler-feed 
meters  of  interest  to  district  heating  plants,  and  was  illus¬ 
trated  by  numerous  cuts.  Limits  of  meter  accuracy  and 
various  system  troubles  were  described  briefly  and  com¬ 
parative  tests  were  given  to  show  the  effect  of  condensation 
surges  on  instruments.  The  report  also  went  into  the  sub¬ 
ject  of  inspections  on  customers’  premises,  recommending 
visits  at  intervals  of  from  fifteen  to  thirty  days  where  the 
bills  involved  are  large  or  specially  difficult  conditions  pre¬ 
vail.  Routines  of  installing,  reading  and  removing  meters 
were  described  in  detail  and  a  simple  test  was  outlined  for 
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inv^estigating  the  accuracy  of  meters  on  customers*  premises. 
Classifications  under  which  trouble  is  to  be  found  were 
indicated  by  compilations  made  from  the  inspection  reports 
of  actual  operating  companies.  The  report  closed  with  an 
account  of  test  equipment  and  apparatus  for  meter  repair. 
Specifications  for  a  meter  inspector’s  equipment  were  also 
included,  and  reference  was  made  to  an  electric  printing 
attachment  which  has  been  developed  for  recording  cus¬ 
tomers’  meter  operation  at  a  central  point. 

Mr.  Alex.  Dow,  Detroit,  Mich.,  declared  consistency  in 
meter  readings  to  be  the  real  requirement  rather  than  ulti¬ 
mate  accuracy,  since  most  of  the  trouble  with  customers  is 
due  to  unexplained  differences  in  instrument  recording. 
The  speaker  outlined  the  directions  along  which  better 
accuracy  can  be  obtained,  as,  for  example,  by  increasing 
the  turning  moment  and  leverage  within  the  meter 
as  has  been  done  in  the  case  of  its  electric  prototype.  Mr. 
E.  Darrovv,  Indianapolis,  Ind.,  declared  that  his  company 
has  almost  quit  urging  customers  to  use  meters  on  account 
of  the  inaccuracy  and  the  amount  of  attention  required  by 
present  commercial  apparatus.  Mr.  J.  F.  Lewis,  Detroit, 
Mich.,  explained  the  solution  reached  by  the  Murphy  com¬ 
pany  in  having  boys  read  meters  at  intervals  of  from  four 
to  eight  days.  The  readings  are  noted  down  on  slips  of 
paper  which  are  scrutinized,  and  if  any  variation  is  found 
the  heating  inspector  is  immediately  dispatched  to  the  in¬ 
strument  suspected  to  be  in  trouble.  This  practice  has 
resulted  in  eliminating  90  per  cent  of  the  meter  complaints. 
The  Murphy  company  will  test  meters  reported  “fast”  only 
in  the  presence  of  the  customer  or  his  representative.  Mr. 
George  W.  Wright,  Baltimore,  Md.,  declared  that  many  of 
the  troubles  traced  to  meters  are  in  fact  the  result  of  ex¬ 
traneous  conditions,  such  as  flooded  sewers,  trap  defects, 
etc.  In  a  given  lot  of  191  troubles  reported  from  250  meters 
only  4  per  cent  were  actually  due  to  the  meters  themselves. 
Mr.  Wright  urged  the  frequent  reading  of  meters — at  six- 
day  intervals,  if  possible. 

Mr.  C.  F.  Oehlmann,  Denver,  Col.,  recounted  the  troubles 
of  his  men  in  getting  into  consumers’  premises  for  frequent 
reading  of  meters.  The  customers  are  also  disposed,  he 
added,  to  think  the  meters  are  not  sufficiently  reliable  to  be 
left  alone  for  a  full  month.  Mr.  Wright  replied  that  in 
Baltimore,  if  access  is  refused  to  the  inspector,  the  cus¬ 
tomer  is  notified  that  if  his  bill  is  excessive  there  can  be 
no  redress  for  inaccurate  meter  registration.  Mr.  H.  A. 
Ruth,  London.  Canada,  pointed  out  that  where  there  are 
competing  heating  companies  the  claim  for  less  frequent 
annoyance  in  the  reading  of  meters  may  be  a  factor  in 
getting  and  holding  business. 

Mr.  C.  R.  Bishop,  Buffalo,  N.  Y.,  urged  the  necessity  for 
periodical  meter  tests  and  the  requirements  for  proper  in¬ 
stallations  on  the  customers’  premises.  By  an  illustration 
of  two  similar  houses  he  showed  how  the  slight,  undis¬ 
covered  factor  of  an  open  chimney  flue  had  resulted  for  a 
long  time  in  50  per  cent  difference  in  the  steam  required  for 
heating  the  houses.  Some  companies,  he  said,  test  meters 
on  the  customer’s  demand,  charging  $i  or  $2  for  a  two- 
hour  test  and  40  cents  an  hour  for  longer  periods.  In  case 
the  meter  is  found  over  4  per  cent  fast  this  amount  is  re¬ 
turned.  In  a  given  set  of  tests,  97  per  cent  were  found  to 
be  16  per  cent  slow.  Mr.  A.  C.  Rogers,  Toledo,  declared 
insufficient  radiation  area  to  be  a  dominating  cause  of  ex¬ 
cessive  bills  and  supposed  meter  troubles.  Inadequate  radia¬ 
tors  condense  steam  so  rapidly  as  to  flood  the  meter.  The 
speaker  urged  that  heating  companies  supervise  customers’ 
installations  as  much  as  possible,  improving  construction 
and  in  this  way  bettering  the  conditions  under  which  their 
meters  operate.  In  closing  the  discussion  Mr.  Biggs  said 
that  the  more  frequently  inspections  are  made  the  more 
often  meters  are  torn  down  and  additional  meter  troubles 
are  consequently  discovered.  It  is  the  practice  of  the 
Detroit  company,  he  added,  to  correct  meter  troubles  as 
fast  as  they  occur,  not  waiting  until  they  cause  loss. 


SOURCES  OF  TROUBLE  IN  CUSTOMERS’  INSTALLATIONS. 

Mr.  E.  Darrow,  manager  of  the  Merchants’  Heat  &  Light 
Company,  Indianapolis,  Ind.,  in  a  paper  on  “Common 
Sources  of  Trouble  in  Customers’  Installations,”  described 
his  company’s  system,  comprising  12  miles  of  mains  and 
tunnels  and  more  than  1,000,000  sq.  ft.  of  radiation  area, 
the  largest  system  of  exhaust  steam  heating  in  the  country. 
This  service  is  supplied  from  two  plants,  one  of  10,000  and 
the  other  of  2000  boiler-hp  equipment.  Improper  installa¬ 
tion  on  the  customer’s  premises  has  been  found  so  common 
a  source  of  trouble  in  low-temperature  weather  that,  be¬ 
sides  conducting  a  campaign  of  education  among  architects 
and  piping  contractors,  the  Merchants’  company  has  in¬ 
sisted  that  installation  plans  be  submitted  to  its  engineering 
department  before  acceptance  of  the  heating  contract.  Air 
valves  should  be  made  very  sensitive.  Mr.  Darrow  also 
urged  installations  of  thermo-control  valves,  which,  he 
declared,  might  improve  the  success  and  economy  of  central- 
station  heating  by  from  15  to  30  per  cent.  The  Merchants’ 
company  requires  at  least  one  such  valve  for  every  installa¬ 
tion.  Cooling  or  economizing  coils  possessing  15  to  20  per 
cent  of  the  total  radiation  area  are  also  insisted  upon  in 
many  cases.  Proper  provision  for  drainage,  expansion  and 
insulation  are  the  important  requisites  of  pipe-line  construc¬ 
tion.  Any  material  not  strictly  mineral  has  been  found  to 
suffer  rapidly  from  destruction  by  gases,  decay  and  elec¬ 
trolytic  action.  After  passing  through  a  severe  winter 
without  difficulty,  Mr.  Darrow  recommended  to  others  his 
own  policy  of  frequent  inspection  of  customers’  plumbing 
and  stipulations  for  good  regulators,  cooling  coils,  traps, 
and  at  least  one  pound  of  steam  pressure  at  customers’  serv¬ 
ice  valves  to  secure  circulation. 

QUALITY  OF  STEAM  SERVED  GUSTO .MERS. 

In  a  paper  on  “Quality  of  Steam  as  Served  by  a  Central 
Station  to  Its  Customers,”  Mr.  A.  C.  Shepherd,  of  the 
Cleveland  Electric  Illuminating  Company,  Cleveland,  Ohio, 
described  steam-quality  tests  made  at  points  along  the  lines 
of  the  Cleveland  company  with  the  assistance  of  barrel  and 
jet  condensing  calorimeters,  the  object  being  to  determine 
variations  of  steam  quality  at  different  points  in  the  dis¬ 
tributing  system.  Following  brief  descriptions  of  the  two 
types  of  calorimeters,  which  were  illustrated  with  sketches 
and  photographs,  Mr.  Shepherd  reported  the  results  ob¬ 
tained  with  the  jet  continuous  condensing  calorimeter  to 
be  more  accurate  and  uniform  than  those  obtained  with  the 
barrel  calorimeter.  The  jet  calorimeter  error,  however, 
may  be  as  high  as  3  per  cent  when  testing  steam  of  from 
3  lb.  to  5  lb.  pressure.  The  average  results  obtained  in  the 
tests  showed  steam  of  from  98  to  100  per  cent  quality,  indi¬ 
cating  that  the  steam  sampled  was  commercially  dry. 

STATION  RECORDS. 

The  report  of  the  committee  on  station  records  was  next* 
read  by  Mr.  H.  R.  Wetherell,  of  the  Peoria  Gas  &  Electric 
Company,  Peoria,  Ill.,  and  comprised  exhibits  of  a  number 
of  blank  forms  for  daily  steam  reports,  heating  records, 
application  blanks,  meter-reading  slips,  layout  maps,  com¬ 
plaint  forms,  superintendent’s  reports,  etc.,  used  by  the 
Peoria  company.  The  text  matter  of  the  committee  report 
described  the  use  of  these  various  blank  forms.  Mr.  Weth¬ 
erell  recommended  that  all  companies,  even  the  smaller 
ones,  keep  a  complete  system  of  records  for  their  own 
knowledge  and  for  comparison  with  similar  reports  of  other 
corporations.  The  Peoria  system  of  records  was  started 
twelve  years  ago  and  has  been  added  to  frequently  since, 
now  affording  a  very  complete  and  successful  system.  The 
Peoria  company  makes  use  of  a  recording  pressure  gage  at 
the  extreme  end  of  the  line,  the  invention  of  one  of  its 
employees.  Through  an  electric  circuit  this  gage  records 
in  both  the  superintendent’s  office  and  the  engine-room, 
enabling  the  engineer  to  maintain  the  proper  terminal  pres¬ 
sure  regardless  of  the  gage  showing  at  his  plant. 
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RATES  FOR  STEAM-HEATING  SERVICE. 

The  sessions  of  Wednesday  were  held  on  board  the 
steamer  Pleasure,  which  cruised  up  the  Detroit  River  and 
through  Lake  St.  Clair  and  the  St.  Clair  River,  returning 
in  time  for  a  chicken  dinner  at  the  Belle  Isle  Casino  in 
the  evening.  At  the  morning  session,  after  a  sharp  dis¬ 
cussion  on  proposed  constitutional  changes  intended  to  draw 
closer  lines  of  classification  between  the  active  and  asso¬ 
ciate  members,  the  report  of  the  committee  on  rates  was 
presented.  This  paper,  prepared  by  Messrs.  R.  D.  De  Wolf, 
Rochester,  N.  Y.,  and  J.  L.  Hecht,  Chicago,  compiled  the 
replies  received  from  107  steam-heating  companies  and 
40  hot-water-heating  companies,  although,  as  the  committee 
itself  pointed  out,  an  adequate  summary  of  results  is  not 
possible  without  further  statement  of  conditions  under 
which  service  is  supplied.  A  wide  range  is  indicated  in 
both  rates  and  methods,  although  an  attempt  was  made  in 
the  report  to  summarize  contract  clauses  used.  Tabulated 
data  of  the  relative  cost  per  1000  lb.  of  steam  and  the  per¬ 
centage  of  exhaust  steam  utilized,  together  with  the  cost  of 
coal  where  given,  are  also  included  in  the  report. 

“An  Analysis  of  Heating  Rates,”  a  paper  presented  by 
Mr.  A.  E.  Duram,  Central  Station  Engineering  Company, 
Chicago,  discussed  the  equitable  bases  of  charging  for  steam 
heating.  Any  schedule  based  on  area  of  radiation,  said 
the  speaker,  is  but  a  poor  system  of  guessing,  while  the 
purely  meter  rates  are  found  hardly  adequate  to  meet  the 
conditions  of  the  large  prospective  user  operating  his  own 
plant.  Submitting  the  rate  schedules  of  a  number  of  cities 
to  illustrate  the  divergence  in  charges,  Mr.  Duram  showed 
how  actual  station  costs  of  production  might  be  plotted  in 
the  process  of  devising  an  equitable  rate  based  on  a  readi- 
ness-to-serve  charge  plus  a  metered  quantity  charge  for 
all  steam  consumed  beyond  this  minimum. 

Mr.  L.  D.  West,  Cleveland,  Ohio,  questioned  the  accuracy 
of  the  rates  quoted  from  Cleveland,  where,  he  said,  the 
maximum  by  ordinance  is  35  cents  per  1000  lb.  Mr  S  M. 
Bushnell,  Chicago,  Ill.,  observed  that  results  similar  to 
those  reported  had  also  been  reached  as  the  conclusions  of 
the  district-heating  committee  of  the  National  Electric 
Light  Association,  which  found  in  favor  of  a  rate  based 
on  both  consumption  and  radiation  area  elements  of  charge. 
Provision  of  an  elastic  system  of  rates,  he  declared,  will 
aid  in  meeting  the  requirements  of  different  classes  of 
customers.  Mr.  A.  D.  Spencer,  Detroit,  pointed  out  that 
some  rule  must  be  observed  in  providing  the  required  radia¬ 
tion  area.  Mr.  H.  A.  Austin,  Lockport,  N.  Y.,  declared 
radiation  area  to  be  too  indefinite,  depending  even  on  the 
paint  used  on  the  radiators.  He  recommended  instead  the 
use  of  cubical  contents.  Mr.  A.  C.  Rogers,  Toledo,  Ohio, 
objected  that  cubical  contents  is  only  one  of  the  four  quan¬ 
tities  involved.  The  factors  considered  by  the  Toledo  com¬ 
pany  are  glass  area,  exposed  wall,  cubical  contents  and 
exposure. 

DECENTRALIZED  STEAM  HEATING, 

The  regular  program  of  the  afternoon  session  was 
opened  with  Mr.  S.  M.  Bushnell’s  paper,  “Sectional  Steam 
Heating  in  Chicago,”  in  which  the  author  described  the 
practices  of  the  Illinois  Maintenance  Company,  which 
operates  existing  steam-boiler  plants  in  downtown  office 
buildings,  heating  in  this  way  also  adjoining  premises.  The 
latter  buildings  may  retain  their  old  boiler  equipment  for 
use  in  extremely  cold  weather,  but  under  ordinary  condi¬ 
tions  are  supplied  from  the  local  common  plant.  A  general 
engineer  visits  and  inspects  the  individual  heating  plants 
daily,  exercising  the  same  supervision  over  labor  and  sup¬ 
plies  as  if  in  a  central  power,  house.  As  the  company  has 
little  or  no  investment  in  its  plants,  the  rates  charged  are 
lower  than  in  similar  large  cities.  Isolated-plant  owners 
in  Chicago  have  now  largely  overcome  their  former  preju¬ 
dice  against  turning  over  their  plants  to  be  operated  by 
outsiders,  finding  that  the  experience  of  the  operating 


company  enables  the  same  service  to  be  supplied  at  a  con¬ 
siderable  saving  of  former  wastes.  The  first  contracts 
made  for  heating  were  for  short  terms  only,  averaging  five 
years  or  so  in  length.  Recent  contracts,  however,  cover 
periods  from  ten  to  twenty  years,  as  these  longer  terms 
serve  to  stabilize  the  business,  enabling  smaller  customers 
to  be  picked  up  in  the  vicinity  and  thus  adding  to  the  profit¬ 
able  character  of  the  business.  The  paper  was  illustrated 
with  a  sketch  map  of  the  Chicago  district  served  by  this 
“decentralized”  system,  together  with  halftones  showing 
some  of  the  buildings  supplied.  The  paper  was  discussed 
briefly  by  Messrs.  E.  Darrow,  Indianapolis;  L.  H.  Murphy, 
Detroit,  and  Mr.  Bushnell. 

COMBINATION  HEATING,  POWER  AND  ICE  PLANT. 

Mr.  J.  F.  Lewis,  manager  of  the  Murphy  Power  Com¬ 
pany,  Detroit,  followed  with  a  descriptive  account  of  this 
central  power,  heating  and  refrigerating  plant,  an  illus¬ 
trated  description  of  which  was  given  in  the  Electrical 
World,  Sept,  i,  1910.  The  station,  occupying  a  ground 
area  148  ft.  by  125  ft.,  contains  two  500-kw  and  two  1500-kw 
turbo-alternators,  delivering  4600-volt,  60-cycle  energy. 
There  are  twelve  400-hp  boilers,  and  low-pressure  exhaust 
steam  is  supplied  for  heating  through  30,000  ft.  of  dis¬ 
tributing  system,  the  majority  of  which  is  of  standard 
wood-log  construction.  High-pressure  steam  is  also  sup¬ 
plied  for  cooking  purposes,  and  refrigerated  brine  is  circu¬ 
lated  for  cooling  ice  boxes. 

During  the  discussion  which  followed,^  Mr.  A.  P.  Biggs 
recounted  the  experience  of  the  Central  Heating  Company, 
Detroit,  with  seals.  Out  of  400  cases  of  trap  adjustments, 
qnly  twenty-five  cases  were  found  where  the  seal  leaked. 
The  company  always  makes  a  second  inspection  after  re¬ 
quiring  that  repairs  be  made,  in  this  way  assuring  itself 
that  proper  corrective  measures  have  been  taken.  Mr. 
L.  H.  Murphy,  Detroit,  declared  cooking  with  exhaust 
steam  to  be  out  of  the  question  on  account  of  its  low 
temperature,  but  Mr.  Lewis  related  instances  where,  with 
special  equipment  having  more  ample  steam  passages  than 
is  customary,  such  steam  is  used  successfully  for  cooking 
at  pressures  of  only  from  6  lb.  to  8  lb.  per  sq.  in. 

EXHAUST  HEATING  FROM  TURBINES. 

Mr.  August  H.  Kruesi,  General  Electric  Company,  Sche¬ 
nectady,  N.  Y.,  presented  a  paper  on  “Heating  in  Connec¬ 
tion  with  Steam  Turbines,”  in  which  were  described  recent 
developments  in  Curtis  turbine  design  permitting  the  ex¬ 
traction  of  steam  for  heating  and  industrial  purposes. 
These  turbines  are  now  available  in  sizes  from  500  kw  to 
2000  kw  and  may  be  operated  non-condensing  against  back 
pressures  up  to  10  lb.  gage,  carrying  full  rated  output.  A 
special  valve  equipment  is  provided,  so  that  a  variable 
electrical  load  can  be  carried  on  the  turbo-generator  with¬ 
out  trouble.  The  valve-port  nozzles  close  and  open  succes¬ 
sively  to  full  position,  only  one  group  being  throttled  at  a 
time.  When  exhaust  steam  is  to  be  supplied  to  a  heating 
system,  the  turbine  is  fitted  with  a  non-return  valve  which 
prevents  the  back-flow  of  low-pressure  steam  from  the 
main  in  case  the  electrical  load  should  suddenly  be  lost. 
In  conclusion,  Mr.  Kruesi  declared  that  turbines  can  be 
operated  non-condensing  at  economies  equal  to  those  of 
reciprocating  units,  besides  the  saving  in  space  occupied 
and  in  the  other  requirements  of  engine  installations.  He 
expressed  doubt  that  any  beneficial  effect  results  from  the 
pulsating  exhaust  of  engine  units. 

Mr.  W.  Parsons,  Springfield,  Ohio,  cited  his  own  ex¬ 
perience  that  flow  meters  arc  of  only  very  approximate 
accuracy  at  low  rates  of  flow.  The  Springfield  company, 
he  said,  is  preparing  to  install  steam-flow  meters  on  all  its 
individual  boiler  units,  headers,  turbines,  etc.,  besides  equip¬ 
ping  the  boiler-feed  lines  with  recorders.  Mr.  E.  L.  Wilder, 
Rochester,  N.  Y.,  quoted  a  formula  for  the  quantity  of 
steam  required  by  a  turbine  furnishing  steam-heating  serv¬ 
ice.  This  expression  takes  the  form  of  the  sum  of  the 
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quantity  of  steam  required  to  keep  the  turbine  spinning 
idle,  plus  the  product  of  the  steam  rate  of  the  machine 
multiplied  by  the  kilowatt-hours  produced,  plus  the  per 
cent  of  steam  bled.  Mr.  H.  J.  Westover,  New  York,  pre¬ 
sented  results  of  tests  of  a  2500-kw  turbine  which  develops 
a  kilowatt-hour  on  15.3  lb.  of  steam  when  running  con¬ 
densing  and  takes  only  18  lb.  running  against  a  6-lb.  back 
pressure.  Mr.  E.  D.  Dreyfus,  Pittsburgh,  Pa.,  said  the 
alleged  superior  economy  of  exhaust  heating  with  engines 
over  that  with  turbines  has  been  explained  by  some  as  due 
to  the  sweeping  away  of  moisture  by  the  pulsations  of  the 
reciprocating  exhaust.  Mr.  C.  R.  Bishop,  Buffalo,  N.  Y., 
dissented  from  the  author’s  conclusions  relating  to  the  in¬ 
effectiveness  of  superheat  for  customers’  service,  which 
heat  Mr.  Kniesi  had  declared  to  represent  energy  wasted. 
Others  who  commented  briefly  were  Messrs.  H.  A.  Ruth, 
London,  Ont. ;  Mr.  T.  J.  English,  Muncie,  Ind. ;  Mr.  A.  C. 
Rogers,  Toledo,  Ohio,  and  Mr.  L.  D.  West,  Cleveland,  Ohio. 
In  closing  the  discussion  Mr.  Kruesi  explained  how  steam- 
flow  meters  may  be  installed  to  advantage  and  calibrated 
with  the  aid  of  mercury  U-tubes  and  water  columns. 

A  LARGE  HOT-WATER  SYSTEM. 

Mr.  G.  E.  Chapman,  of  the  Public  Service  Company  of 
Northern  Illinois,  described  his  company’s  extensive  hot- 
water  system  at  Oak  Park,  Ill.  The  plant  comprises  four¬ 
teen  boiler  units  aggregating  4800  boiler-hp,  four  of  the 
boilers  being  reserved  exclusively  for  heating  the  hot  water. 
This  is  circulated  by  four  turbine-driven  centrifugal  pumps, 
each  having  a  rated  output  of  about  2500  gal.  per  minute. 
The  make-up  supply,  compensating  for  water  lost  in  the 
system,  is  provided  by  a  balanced-column  duplex  pump. 
The  two-pipe  distribution  system  comprises  12  miles  of 
double  line  inclosed  in  oiled  wooden  boxing  with  double 
air-spaces.  Service  is  supplied  to  710  houses  aggregating 
550,000  sq.  ft.  of  radiation  surface.  In  addition  to  the  use 
of  the  special  hot-water  boilers,  the  exhaust  from  the  1500- 
kw  and  500-kw  turbines  and  two  250-kw  engine  sets  is 
discharged  into  four  heaters  which  can  be  run  singly,  in 
series  or  in  multiple  as  the  conditions  require.  Brief  com¬ 
ments  and  questions  were  put  by  Messrs.  A.  W.  Whitten, 
Boston,  Mass. ;  H.  A.  Woodworth,  Evansville,  Ind. ;  D.  T. 
Donohue,  Lafayette,  Ind.;  W.  A.  Wolls,  Columbus,  Ohio; 
August  Kruesi,  Schenectady,  N.  Y. ;  H.  J.  Westover,  New 
York;  T.  J.  English,  Muncie,  Ind.;  C.  R.  Bishop,  Buffalo, 
N.  Y. ;  A.  C.  March,  Evanston,  Ill.,  and  C.  A.  Gillhams, 
Chicago. 

SURVEY  FOR  COMBINATION  PLANTS. 

Mr.  E.  D.  Dreyfus’  paper,  “Economic  Survey  of  Com¬ 
bined  Power  and  Heating  Plants,’’  was  read  at  the  morning 
session  by  the  author,  who  is  engineer  for  the  West  Penn 
Electric  Company,  with  headquarters  at  Pittsburgh,  Pa. 
Mr.  Dreyfus  prefaced  his  remarks  with  a  discussion  of 
surveys  of  temperature,  humidity  and  weather  conditions 
obtainable  from  United  States  Weather  Bureau  reports, 
which,  he  pointed  out,  should  be  investigated  when  con¬ 
sidering  the  installation  of  a  plant.  The  author  then  out¬ 
lined  the  design  and  layout  of  an  assumed  station  to  con¬ 
tain  three  looo-kw  automatic  bleeder  turbo-units  and  two 
looo-kw  standard  units,  basing  his  computations  on  the 
necessary  service  expected  under  local  weather  conditions. 
The  bleeder-turbine  installation,  he  specially  pointed  out, 
is  practically  insensible  to  pressure  variations,  in  contrast 
with  the  serious  objections  which  may  make  their  appearance 
in  a  reciprocating  plant  improperly  proportioned.  A  de¬ 
tailed  description  of  the  Westinghouse  bleeder-type  turbine 
followed,  with  a  discussion  of  the  operation  of  the  auto¬ 
matic  valve  mechanism  extracting  steam  from  the  inter¬ 
mediate  section.  If  desired,  the  entire  exhaust  can  be  ar¬ 
ranged  for  discharging  into  the  heating  system.  Mr.  Drey¬ 
fus  then  exhibited  a  number  of  curves  showing  steam  con¬ 
sumptions  of  engine  and  turbine  types,  together  with  a 
collection  of  monthly  curve  sheets  of  the  electrical  and 


steam-heating  demand  on  a  typical  5000-kw  station.  Sum¬ 
ming  up  these  results,  he  concluded  that  a  saving  of  10.6 
per  cent  would  be  effected  by  the  use  of  bleeder  turbines  as 
compared  with  piston  engines.  Suggestions  were  also  sub¬ 
mitted  for  the  lay-out  of  the  machines  in  the  power  house, 
making  use  of  direct-connected  exciters  as  well  as  thermo¬ 
static  control  of  the  exhaust  branch  from  the  bleeder  main 
to  the  feed-water  heaters.  The  author  predicted  an  in¬ 
creasing  future  development  of  the  steam-heating  field  and 
recommended  that  designing  engineers  make  provisions,  in 
laying  out  present  electric  plants,  for  their  conversion  to 
bleeder-turbine  operation  later  if  needed.  Where  a  hot- 
water  system  is  desirable,  said  the  author,  a  closed  heater 
may  be  aranged  to  receive  the  exhaust  of  the  same  bleeder 
type  of  turbine. 

DEPRECIATION  IN  UNDERGROUND  SYSTEMS. 

The  closing  paper  of  the  program,  “Depreciation  in  Un¬ 
derground  Distribution  Systems,”  by  Mr.  William  Jen¬ 
nings,  of  the  Harrisburg  Steam  Heat  &  Power  Company, 
Harrisburg,  Pa.,  was  read  in  the  author’s  absence  by  Secre¬ 
tary  Gaskill.  The  Harrisburg  plant  was  installed  in  1887, 
wood  logs  being  used  to  inclose  the  charcoal-iron  pipe 
employed  for  the  steam  mains.  The  logs  were  anchored 
in  the  loam  and  sandy  soil  by  bar-iron  straps,  while  ex¬ 
pansion  was  permitted  through  means  of  variators.  When 
this  construction  was  excavated  recently,  in  order  to  replace 
it  with  larger  pipe,  the  wooden  casing  was  found  charred 
to  a  depth  of  i  in.  or  so,  but  except  where  it  had  been 
attacked  by  leakage  from  sewers  or  water  pipes  the  logs 
were  sound.  The  iron  pipe  showed  no  leaks  and  when 
taken  up  was  bright  and  clean.  More  than  two  miles  of  this 
construction  is  still  in  service  after  twenty-five  years’  use. 
The  principal  source  of  leakage  trouble  has  been  from  the 
service  runs,  hardly  half  a  dozen  leaks  having  occurred 
in  the  mains  proper. 

Mr.  E.  G.  Jacobs,  Detroit,  declared  wood-log  construction 
to  be  a  failure  in  his  experience  and  recommended  concrete 
as  subject  to  less  thermal  loss  and  depreciation.  Mr.  E.  B. 
Tyler,  Pittsburgh,  Pa., thought  concrete  might  be  liable  to 
cracks,  admitting  water.  Mr.  H.  A.  Woodworth,  Evansville, 
Ind.,  pointed  out  that  variator  construction  is  usually  limited 
to  100  lb.  pressure  and  suggested  that  special  soil  conditions 
may  account  for  unusual  destructive  action.  Mr.  G.  D. 
Higgins,  Detroit,  reported  that  the  Murphy  company  uses 
wood  logs  exclusively  and  finds  them  proof  against  decay 
except  where  a  water  main  breaks  or  leaks.  If  2  ft.  under 
the  asphalt  pavement,  he  added,  the  heat  loss  is  not  suf¬ 
ficient  to  melt  the  first  fall  of  snow.  In  reply  to  a  query 
by  Mr.  J.  C.  Hobbs,  Pittsburgh,  Pa.,  Mr.  Jacobs  explained 
that  in  Detroit  slip-joints  are  installed  at  street-intersection 
intervals  of  from  2co  ft.  to  300  ft.,  the  mains  being  anchored 
midway,  while  service  fittings  are  installed  at  approximately 
50-ftj  distances. 

UNDERGROUND  INSULATION. 

Following  the  discussion  of  Mr.  Jennings’  paper,  a  sym¬ 
posium  was  held  on  the  subject  of  underground  installations 
and  insulation,  representatives  of  the  manufacturers  being 
invited  to  discuss  the  features  of  their  own  construction  and 
equipment.  Mr.  C.  M.  Staten,  of  the  H.  W.  Johns-Manville 
Company,  New  York,  described  the  sectional  conduit  made 
by  his  company,  which  he  declared  to  afford  the  maximum 
protection,  durability  and  efficiency  in  the  transmission  of 
heat.  The  conduit  is  mixed  frqm  carefully  Selected  clays, 
and  vitrified  in  extreme  heat  to  render  it  moisture-proof,  the 
sections  being  formed  whole  and  afterward  cut  and  num¬ 
bered  correspondingly.  Such  construction,  he  explained,  is 
cheaper  than  tunnel-work  and  more  efficient  than  wood 
casings. 

Mr.  H.  B.  Smith,  Jr.,  Michigan  Pipe  Company,  Bay  City, 
Mich,  described  the  principles  of  his  special  construction  in 
which  guides  hold  the  pipe  equidistant  from  the  inclosing 
wood  conduit.  Joints  in  the  latter  are  waterproof  and  the 
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material  is  extremely  durable,  having  withstood  tests  of 
thirty  years.  The  tamarack  timber  used  is  hardy  and  close- 
grained.  Skilled  labor  is  not  required  to  lay  this  construc¬ 
tion.  Mr.  H.  A.  Austin,  American  District  Steam  Com¬ 
pany,  Lockport,  N.  Y.,  described  the  method  of  constructing 
heating-system  trenches  with  their  porous  underfiller,  the 
subtrenching  also  being  filled  with  gravel  or  crushed  stone. 
Variators  are  installed  at  loo-ft.  intervals,  with  special 
anchor  fittings  at  the  mid-points.  The  packingless  features 
of  these  fittings  avoid  manhole  defacement  and  reduce  heat 
loss.  Mr.  Austin  recommended  the  air-dried  and  kiln-dried 
white-pine  wood  used,  as  the  most  efficient  insulating 
material  available.  Mr.  J.  H.  Wilson,  of  the  Richards- 
Wilson  Company,  Grand  Rapids,  Mich.,  spoke  of  the  Rick- 
well  underground  covering,  a  mixture  of  kieselguhr  and 
other  materials,  which  he  declared  to  have  an  insulating 
efficiency  of  90  per  cent.  Mr.  Wilson  urged  careful  drain¬ 
ing  of  the  pipe  trenches.  Mr.  M.  O.  Payne,  W.  H.  Schott 
Company,  Chicago,  spoke  informally  of  the  construction 
methods  used  in  recent  work  by  his  company.  Here  pure 
asbestos  is  suspended  around  the  pipe,  leaving  an  air  space 
which  is  rendered  dead  against  circulation,  by  the  fittings. 
The  waterproof  joints  of  the  concrete  casing  are  broken 
with  those  of  the  inner  pipe  construction,  effecting  a  heat- 
delivery  efficiency  of  95  per  cent  of  that  generated,  declared 
the  speaker.  Mr.  C.  A.  Gillhams,  of  the  Central  Station 
Engineering  Company,  Chicago,  pointed  out  the  three  im¬ 
portant  requisites  to  proper  underground  construction ;  good 
drainage,  perfect  insulation  and  mechanical  protection  of 
the  insulation.  Under  the  specifications  he  outlined,  the 
trench  is  both  bottom-filled  and  side-filled  with  rock  or 
gravel  and  is  drained  to  sumps  if  necessary.  The  construc¬ 
tion  described  by  the  speaker  has  the  feature  of  flexibility, 
lending  itself  to  modifications  to  meet  various  requirements. 

ELECTION  OF  OFFICERS. 

At  the  session  of  Wednesday  morning,  held  on  board  the 
steamer,  the  following  officers  were  unanimously  elected 
for  the  following  year:  President,  R.  D.  DeWolf, 
Rochester,  N.  Y. ;  first-vice-president,  J.  F.  Lewis,  Detroit, 
Micb.;  second  vice-president,  J.  L.  Hecht,  Chicago,  Ill.; 
third  vice-president.  E.  Darrow,  Indianapolis,  Ind. ;  secre¬ 
tary-treasurer,  1).  L.  Gaskill,  Greenville,  Ohio.  Executive 
committee:  W.  A.  Wolls,  Cleveland,  Ohio;  H.  R. 
Weatherell,  Peoria,  Ill.,  and  A.  D.  Spencer,  Detroit,  Mich. 
Invitations  for  the  association  to  hold  its  1913  convention 
in  their  cities  were  received  from  representatives  of 
Indianapolis,  Washington,  Baltimore,  Chicago,  Buffalo  and 
Cleveland.  The  executive  committee  will  decide  upon  the 
place  of  meeting  later.  A  committee  was  also  ordered 
appointed,  to  meet  with  similar  committees  from  the 
National  Electric  Light  Association  and  the  Society  of 
Heating  and  V'entilating  Engineers,  for  the  formulation  of 
material  on  educational  subjects  in  the  fields  of  steam  and 
hot-water  heating. 

ENTERTAINMENT. 

A  delightful  entertainment  program,  arranged  by  Chair¬ 
man  J.  F.  Lewis  and  his  committee,  occupied  the  time  of  the 
delegates  between  business  sessions.  Tuesday  evening  there 
was  a  theater  party  at  the  Temple  Theater.  On  Wednesday 
morning  the  convention  boarded  the  steamer  Pleasure,  char¬ 
tered  for  the  day,  and  enjoyed  a  cruise  up  the  Detroit  River 
through  Lake  St.  Clair  and  into  the  St.  Clair  River,  past 
hundreds  of  attractive  waterside  homes  and  resorts.  An 
unexpected  feature  of  the  trip  was  the  sinking  of  the 
freighter  Bothnia  by  the  steel  ship  Currie  in  full  view  of 
the  delegates  who  were  in  the  forward  part  of  the  conven¬ 
tion  boat.  Luncheon  was  served  on  board  the  Pleasure,  the 
vessel  returning  in  the  evening  to  Belle  Isle,  wLere  a 
chicken  dinner  was  served  at  the  Casino.  On  Thursday 
afternoon  automobiles  took  the  delegates  foV  a  trip  to  local 
automobile  factories,  returning  by  the  boulevards  for  a  visit 
to  the  Delray  plant  of  the  Detroit  Edison  Company. 


TOWN  FORBIDDEN  TO  SELL  ELECTRICAL  ENERGY 
BELOW  COST. 


The  Massachusetts  Gas  and  Electric  Light  Commission 
has  issued  a  decision  refusing  to  permit  the  municipal  light 
board  of  the  town  of  Groton  to  sell  electrical  energy  below 
cost,  as  petitioned  by  the  municipality  in  a  formal  communi¬ 
cation  addressed  to  the  commission  following  a  recent  town 
meeting.  The  commission  gave  a  hearing  at  Groton  a  few 
weeks  ago,  at  which  it  developed  that  the  average  cost  to 
the  town  for  the  year  ended  March  i,  1912,  was  16.43 
cents  per  kw-hr.,  including  operating  expenses,  interest  on 
the  investment  at  3%  per  cent  and  depreciation  at  5  per 
cent.  The  output  was  29,644  kw-hr.,  energy  being  purchased 
from  the  Ayer  Electric  Light  Company  by  the  town  on  a 
five-year  contract  at  a  maximum  price  of  6  cents  per  kw- 
hr.,  with  a  reduction  to  5  cents  for  energy  in  excess  of 
20,000  kw-hr.  per  year.  The  total  cost  of  supplying  its 
consumers  during  the  year  was  $4,872,  of  which  $2,997 
required  for  operating  expenses  and  $1,056,  or  22  per  cent, 
was  needed  to  take  care  of  depreciation.  The  town  desired 
to  sell  energy  at  12  cents  per  kw-hr.  for  commercial  light¬ 
ing,  with  a  probable  discount  of  10  per  cent,  making  the 
anticipated  net  price  10.8  cents.  The  town  supplies  sixty- 
nine  private  commercial  customers,  the  town  hall  and  other 
public  buildings,  and  165  50-watt  and  19  40-watt  incan¬ 
descent  street  lamps.  The  net  investment  to  June  30,  1911, 
was  $20,767. 

In  dismissing  the  petition  the  board  said :  “It  is  obvious 
from  these  figures  that  the  cost  to  the  town  of  the  electricity 
supplied  by  it,  as  defined  by  the  statute  (Revised  Laws, 
Chap.  34,  Secs.  22  and  23,  and  Acts  1905,  Chap.  410,  Sec. 
7),  has  been  more  than  12  cents  per  kw-hr.  It  developed 
at  the  hearing  that'Some  misapprehension  as  to  the  cost  of 
the  electricity  sold  had  probably  led  the  town  to  vote  for  the 
i2-cent  rate.  Under  the  contract  for  the  purchase  of  energy 
the  average  cost  per  unit  will  decrease  with  the  increase  of 
electricity  used,  and,  while  the  volume  of  business  has  prob¬ 
ably  not  yet  reached  its  limit,  no  sufficient  evidence  was  of¬ 
fered  to  show  such  development  of  the  business  in  the  near 
future  as  would  reduce  the  cost  as  low  as  12  cents.  The 
maximum  net  price  now  charged  is  not  high  when  the  size 
of  the  town,  the  volume  of  the  business  and  the  benefits, 
direct  and  indirect,  are  considered.  Indeed,  unless  the  out¬ 
put  shall  appreciably  increase,  even  this  price  may  prove  to 
be  less  than  cost.  The  statute,  having  defined  ‘cost’  with 
considerable  precision,  manifestly  intends  that  the  property 
shall  be  efficiently  managed  and  that  private  customers 
shall  bear  their  full  share  of  the  burden  which  the  town 
assumes  in  supplying  the  electricity  which  they  use,  unless 
exceptional  conditions  shall  make  such  course  clearly  im¬ 
practicable  or  inexpedient.  A  supply  to  private  consumers 
for  less  than  cost  compels  all  other  taxpayers,  many  of 
whom  may  be  unable  to  obtain  the  service  for  their  own 
use,  to  pay  for  the  special  advantages  enjoyed  by  a  few.” 


PUBLIC  SERVICE  COMMISSION  NEWS. 


NEW  YORK  COMMISSION,  SECOND  DISTRICT. 

The  Public  Service  Commission  for  the  Second  District 
has  denied  the  application  of  the  Philmont  Lighting  & 
Power  Company  for  approval  of  franchises  granted  it  by  the 
village  of  Philmont  in  the  town  of  Claverack,  Columbia 
County.  .At  a  recent  hearing  held  by  the  commission  the 
president  and  all  of  the  trustees  of  the  village  of  Philmont 
objected  to  the  approval  of  this  franchi.se,  which  was 
granted  by  the  village  board  five  years  ago.  They  stated  it 
was  their  desire  that  the  entire  lighting  situation  in  Phil¬ 
mont  be  reopened  and  that  two  other  companies  should  have 
an  opportunity  to  make  propositions  to  the  village  for  fur¬ 
nishing  electric  light. 
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MASSACHUSETTS  COMMISSION. 

I'he  (ias  and  Electric  Light  Commission  has  issued  an 
order  dismissing  the  petition  of  consumers  of  the  Suburban 
(las  &  Electric  Company,  of  Revere,  for  a  reduction  in  the 
price  of  electricity.  The  hearing  disclosed  the  fact  that  the 
petition  was  not  brought  in  accordance  with  the  statute, 
seven  of  the  persons  whose  names  were  signed  to  the  com¬ 
plaint  not  being  customers  of  the  company,  and  the  local 
Board  of  Selectmen  not  being  a  party  to  the  proceedings. 
In  dismissing  the  case  the  commission  pointed  out  that  the 
company  and  the  lighting  committee  of  the  town  were  at 
the  point  of  reaching  an  agreement  when  the  petition  was 
filed,  and  that  voluntary  rate  reductions  have  since  been 
made  by  the  company. 

The  commission  has  also  issued  a  decision  refusing  to 
permit  the  town  of  Groton  to  sell  electricity  at  less  than 
cost.  The  salient  points  in  this  decision  are  printed  else¬ 
where  in  this  issue  and  are  of  considerable  significance. 

WISCONSIN  COMMISSION. 

At  the  suggestion  of  the  Paramount  Power  &  Realty 
Company,  of  Beaver  Dam,  the  Railroad  Commission  has 
investigated  the  condition  of  the  company’s  dam  and  has 
ordered  certain  specified  improvements  to  be  made  in  the 
interest  of  public  safety.  Since  the  dam  was  built  several 
years  ago  the  city  has  spread  until  now  a  number  of  build¬ 
ings  of  considerable  size  are  located  immediately  below  the 
dam  and  below  the  level  of  the  lake.  A  failure  of  the  dam, 
due  either  to  high  water  or  to  the  failure  of  dams  higher  up 
the  river,  would  be  attended  by  serious  consequences. 

The  commission  has  authorized  the  Wisconsin  Telephone 
Company  to  purchase  and  acquire  the  property  and  effects 
of  the  Eox  River  Valley  Telephone  &  Telegraph  Company 
at  a  purchase  price  of  $335,000  and  has  authorized  the  com¬ 
pany  to  issue  $200,000  of  its  notes  in  part  payment  thereof. 
'I'he  property  involved  includes  eight  exchanges,  with  all 
lines  connected  to  them  either  directly  or  indirectly.  The 
commission  has  appraised  the  property  and  determined  its 
true  value  to  be  in  excess  of  the  purchase  price. 

I'he  Wisconsin  Electric  Railway  Company  has  applied  to 
the  commission  for  authority  to  establish  an  amended  sched- 
u’e  of  rates  on  its  interurban  lines  between  the  cities  of 
Omro  and  Oshkosh  and  between  the  cities  of  Neenah  and 
Oshkosh.  'I'he  amended  schedule  is  to  be  based  upon  a 
uniform  rate  of  2  cents  per  mile  and  will  be  substituted  for 
the  system  of  charging  according  to  fare  zones  now  in 
effect,  which  is  attacked  in  a  proceeding  now  pending  before 
the  commission  as  being  excessive  and  discriminatory.  An 
application  by  the  Eastern  Wisconsin  Railway  &  Light 
Company  for  a  similar  amended  schedule  to  apply  on  its 
interurban  line  between  Oshkosh  and  Fond  du  Lac  has  also 
been  filed  with  the  commission. 


Current  News  and  Notes 


CiAS  AND  On.  Engines. — To  meet  the  demand  for  in¬ 
formation  concerning  internal-combustion  engines  and  gas 
producers,  the  United  States  Bureau  of  Mines,  Washington, 
D.  C.,  has  issued  technical  paper  No.  9,  entitled  “The  Status 
of  the  Gas  Producer  and  of  the  Internal-Combustion  Engine 
in  the  Utilization  of  Fuels,’’  by  Mr.  Robert  H.  Fernald. 
Many  valuable  data  are  contained  in  this  pamphlet,  copies 
of  which  may  be  obtained  upon  application. 

♦  ♦  ♦ 

‘Need  of  Better  Dam  Construction. — Based  upon  the  re¬ 
cent  report  made  by  Mr.  Alexander  R.  McKim,  inspector 
of  docks  and  dams,  the  New  York  State  Conservation  Com¬ 
mission  has  lately  issued  a  statement  pointing  out  the  neces¬ 
sity  of  constructing  dams  that  will  stand  up  under  spring 
freshets.  Mr.  McKim  has  just  reported  on  several  dams 


which  were  carried  away  by  high  water  this  year.  A  code 
of  dam  construction  intended  for  owners,  engineers  and 
builders  has  been  adopted  by  the  commission. 

*  *  * 

Telephone  Pension  Plan. — On  July  i  the  New  England 
'I'elephone  &  'felegraph  Company  put  into  effect  a  pen¬ 
sion  system  for  the  benefit  of  its  employees.  A  mini¬ 
mum  pension  of  $25  per  month  and  a  ma.ximum  of  $100  per 
month  are  the  principal  features  of  the  plan.  After  twenty 
years  of  service  an  employee  of  the  company  may  be  pen¬ 
sioned  for  disability  at  sixty,  and  he  may  retire  of  his  own 
volition  upon  a  pension  at  sixty-five.  Retirement  at  seventy 
is  compulsory  unless  the  board  of  directors  decides  to  make 
an  exception.  Employees  are  not  called  upon  to  make 
contributions  of  any  kind  toward  the  maintenance  of  the 
pension  fund. 

♦  ♦  ♦ 

New  Baltimore  Rate  Schedule. —  I'he  Consolidated 
Gas,  Electric  Light  &  Power  Company,  of  Baltimore,  has 
issued  a  new  schedule  of  rates,  revised  to  June  i.  While 
there  are  few  changes  in  the  charges  the  schedule  contains 
references  to  a  number  of  new  customs  adopted  by  the 
company.  Among  these  is  a  provision  whereby  in  cases  of 
sickness  the  company  will  install  service  without  charge 
for  service  connection,  excepting  for  e.xtensions,  upon  re¬ 
ceipt  of  a  certificate  from  the  attending  physician  or  other 
satisfactory  evidence  indicating  the  necessity  of  temporary 
electric  service.  A  special  rate  is  also  made  for  conven¬ 
tions,  carnivals  or  other  celebrations,  and  whenever  any 
action  is  taken  by  the  Mayor  declaring  that  electric  service 
upon  such  occasions  will  be  of  general  benefit  to  the  city 
or  to  the  public  energy  will  be  supplied  by  the  company  at 
this  reduced  rate. 

* 

Analysis  of  Engine  Performance. — Bulletin  No.  58  of 
the  Engineering  Experiment  Station  of  the  University  6f 
Illinois  is  devoted  to  a  paper  by  Mr.  J.  Paul  Clayton  entitled 
“A  New  Analysis  of  the  Cylinder  Performance  of  Recipro¬ 
cating  Engines.’’  The  paper  contains  the  results  of  an  ex¬ 
tensive  investigation  of  indicator  diagrams  from  engines 
using  steam,  gas,  air  and  ammonia.  It  has  been  found  that 
the  actual  steam  consumption  of  an  engine  may  be  computed 
by  a  new  method  from  the  indicator  diagram  alone  to  within 
4  per  cent  of  the  results  obtained  by  tests.  New  methods 
have  also  been  devised  for  detecting  leakage  from  the  indi¬ 
cator  card,  for  computing  the  amount  of  the  clearance 
volume  and  for  closely  locating  the  cyclic  events.  Copies  of 
the  bulletin  may  be  obtained  upon  application  to  Dr.  W.  F. 
M.  Goss,  director  of  the  Engineering  Experiment  Station, 
University  of  Illinois,  Urbana,  Ill. 

*  *  * 

Bureau  of  Standards  Report  on  State  Gas  Laws. — 
The  National  Bureau  of  Standards  has  prepared  a  report 
summarizing  the  provisions  of  the  state  gas  laws,  which 
shows  that  only  sixteen  out  of  the  forty-eight  states  have 
laws  for  the  regulation  of  gas  service.  Candle-power  re¬ 
quirements  are  provided  in  the  laws  of  California,  Mary¬ 
land,  Massachusetts  and  New  York.  Sixteen  candle-power 
is  required  in  all  California  cities  of  more  than  100.000 
population.  Twenty  candle-power  is  required  in  Maryland 
for  w'ater  gas,  and  about  17  cp  or  18  cp  for  coal  gas.  In 
Massachusetts  the  minimum  is  16  cp.  The  requirement  in 
New  York  is  16  cp  for  coal  gas,  18  cp  for  mixed  gas  and  20 
cp  for  water  gas.  An  exception  exists  for  the  city  of  New 
York,  where  the  requirement  is  22  cp.  Wisconsin,  New  Jer¬ 
sey  and  Nevada  are  the  only  states  in  which  a  heating-value 
requirement  exists  under  the  statute.  In  Wisconsin  and  New 
Jersey  the  monthly  average  of  gross  heating  value  is  re¬ 
quired  to  be  not  less  than  600  thermal  units  per  cubic  foot  of 
gas,  with  a  minimum  of  550  thermal  units.  The  correspond¬ 
ing  requirements  in  Nevada  are  550  and  500  thermal  units 
respectively. 
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Prevention  of  Electrical  Accidents  in  Mines. — The 
Bureau  of  Mines,  Washington,  D.  C.,  has  recently  issued 
technical  paper  No.  19,  entitled  “The  Factor  of  Safety  in 
Mine  Electrical  Installations,’’  by  Mr.  H.  H.  Clark,  copies 
of  which  may  be  obtained  upon  application. 

■  ♦  ♦  ♦ 

Assistant  Electrical  Engineer. — The  New  York  State 
Civil  Service  Commission  will  hold  an  examination  on 
July  27  for  the  position  of  assistant  electrical  engineer,  the 
pay  for  which  is  $600  per  year  and  maintenance.  The 
address  of  the  commission  is  Albany,  N.  Y. 

♦  ♦  ♦ 

Eire  Prevention  Conference. — The  first  international 
conference  and  exhibition  embracing  fire  prevention,  fire 
protection  and  fire  fighting  will  be  held  in  Madison  Square 
Garden,  New  York,  Oct.  2-12,  1912.  The  secretary  of  the 
committee  on  arrangements  is  Mr.  A.  D.  V.  Storey,  1269 
Broadway,  New  York. 

*  ♦  ♦ 

Electric  \’eksus  Horse-Drawn  Trucks. — It  is  claimed 
that  from  May  i,  1911,  to  May  i,  1912,  there  was  a  decrease 
of  6753  in  horse-drawn  vehicles  in  Chicago  due  to  the  in¬ 
crease  in  motor  vehicles.  The  decrease  equaled  14.7  per 
cent  of  the  total  number  of  horse-drawn  vehicles  in  use 
before  May  i,  1911.  A  large  percentage  of  the  vehicles 
were  replaced  by  electric  trucks,  which  possess  many  advan¬ 
tageous  features  for  this  service. 

*  ♦  ♦ 

The  Water-Power  of  Iceland. — According  to  the  Ice¬ 
landic  paper  Thddviljinn,  a  company  has  recently  been 
formed  for  utilizing  practically  all  the  available  water¬ 
power  in  Iceland,  aggregating  250,000  hp.  A  thorough  in¬ 
vestigation  and  study  of  the  falls  have  been  made  by  two 
Norwegian  engineers,  Mr.  G.  Heildal  and  Mr.  T.  Krabbe. 
I  he  name  of  the  company  is  the  Iceland  Waterfalls  Com¬ 
pany,  Ltd.  The  president  is  Mr.  Sam.  Johnson,  Christiania, 
Norway. 

*  ♦  ♦ 

Proposed  Telephone  Merger  at  Pasadena,  Cal. — In 
view  of  the  proposal  to  merge  the  local  telephone  systems 
now  operated  at  Pasadena.  Cal.,  by  the  Home  Telephone 
Company  and  the  Pacific  Telephone  &  Telegraph  Company, 
the  State  Railroad  Commission  has  been  making  an  in¬ 
spection  of  the  plants.  It  is  stated  that  a  new  central  office 
will  be  required  in  the  event  of  consolidation.  This 
merger,  if  it  becomes  effective,  will  establish  a  precedent 
in  such  cases  in  California  and  the  negotiations  are  being 
followed  with  considerable  interest. 

4'  *  * 

S.moke  Prevention  Lectures. — The  department  of  in¬ 
dustrial  research  of  the  University  of  Pittsburgh  has 
arranged  a  series  of  lectures  on  the  smoke  problem  to  be 
<lelivered  by  members  of  its  staff.  There  will  be  eight  lec¬ 
tures  dealing  with  the  following  subjects:  The  smoke 
nuisance ;  smoke  and  the  public  health ;  smoke  and  the  cost 
of  living:  smoke  and  plant  life;  methods  and  means  of 
smoke  abatement;  the  effect  of  smoke  on  buildings  and 
building  materials ;  the  psychology  of  smoke,  and  the  smoke 
nuisance  and  the  housekeeper.  The  arrangements  are  in 
charge  of  Dr.  R.  C.  Benner,  department  of  industrial  re- 
.search.  Lhiiversity  of  Pittsburgh.  Pa. 

*  ♦  * 

Boston  Edison  Company  Outing. — The  annual  outing  of 
the  employees  of  the  Edison  Electric  Illuminating  Company 
of  Boston  was  held  at  the  Riverside  Recreation  Club 
Grounds,  at  Auburndale,  Mass.,  on  Saturday,  June  29. 
About  3500  persons  were  present,  including  members  of 
employees’  families  and  guests.  The  day  was  devoted  to  a 
great  variety  of  land  and  aquatic  sports,  under  the  general 
oversight  of  Mr.  John  Campbell,  of  the  special  service 
department.  A  feature  was  a  baseball  game  which  was  won 


by  the  construction  department  from  the  electrical  engineer¬ 
ing  department  by  the  score  of  21  to  20. 

♦  *  ♦ 

Colorado  Electric  Development. — At  a  meeting  of  the 
Colorado  Electric  Club  on  June  27  addresses  were  given  by 
Governor  John  F.  Shafroth  of  Colorado,  Mayor  H.  F. 
Arnold  of  Denver  and  by  Publicity  Agent  Hotchkiss  for  the 
International  Dry  Farming  Congress.  Ihe  Governor  spoke 
of  the  water>-power  possibilities  of  Colorado  and  the  induce¬ 
ments  of  cheap  energy  to  manufacturers.  He  emphasized 
the  fact  that  because  of  the  federal  government’s  charges 
for  water-power  developments  in  the  State  capital  has  been 
discouraged  from  embarking  upon  such  enterprises,  to  the 
detriment  of  Colorado.  Some  of  the  support  to  this  federal 
restriction  has  come  from  those  states  in  which  large  water¬ 
power  development  has  taken  place  unrestricted  in  the  past. 
The  application  of  such  restriction  to  Colorado  at  this  time 
appears  to  constitute  a  discrimination  favoring  older  com¬ 
monwealths.  Mayor  Arnold  spoke  particularly  of  the  power 
of  Denver  to  accomplish  anything  it  starts  upon  by  co¬ 
operation  of  its  organizations,  and  He  asked  the  particular 
support  of  the  Electrical  Club.  About  200  members  were 
present. 

♦  ♦  ♦ 

Electricity  in  a  Mail  Order  House. — Mr.  S.  E.  Church, 
chief  electrician  of  Sears,  Roebuck  &  Company’s  mail-order 
merchandising  plant,  Chicago,  addressed  the  Electric  Club 
in  that  city  June  20  on  the  uses  of  electricity  for  lighting 
and  motor  service  in  the  company’s  establishment.  The 
private  steam  generating  plant  has  a  total  rating  of  3050  kw 
and  supplies  220-volt  two-wire  direct-current  service  over 
a  number  of  1,000,000-circ.  mil  and  1,500,000-circ.  mil  feeder 
cables  to  25,000  carbon-filament  incandescent-lamp  units, 
5000  Nernst  lamps,  3000  tungsten  lamps  and  560  motors 
above  i  hp  in  rating,  in  addition  to  a  number  of  small 
motors  driving  sewing  machines,  adders,  etc.  In  the  light¬ 
ing  of  the  offices  1700  inverted  or  indirect  fixtures  are  now 
in  service,  said  Mr.  Church,  and  are  giving  complete  satis¬ 
faction  to  both  the  employees  and  the  company.  The 
speaker  suggested,  however,  the  development  of  a  better 
semi-indirect  fixture,  using  a  translucent  reflector  to  give 
partial  direct  lighting.  Where  conditions  of  ceiling  height 
and  wall  color  are  right,  indirect  illumination,  declared  Mr. 
Church,  can  be  operated  as  cheaply  as  direct  lighting.  The 
speaker  then  went  on  to  describe  the  complete  electrical 
equipment  of  the  Sears-Roebuck  printing  department.  An 
elaborate  system  of  records  of  all  electrical  apparatus, 
lamps,  etc.,  is  in  use  in  the  mail-order  establishment,  en¬ 
abling  performances  to  be  compared  with  each  other  over 
a  term  of  years.  Illuminometer  tests  are  made  of  all  office 
premises,  and  where  possible  the  arrangement  of  units  is 
improved  from  a  lighting  standpoint  as  the  floors  are  re¬ 
wired  from  time  to  time.  Messrs.  W.  M.  Connelly,  G.  W. 
Cravens,  Charles  Delaney  and  O.  B.  Duncan  spoke  briefly 
in  the  discussion  which  followed. 

♦  ♦  ♦ 

SOCIETY  MEETINGS. 

Officers  New  England  Section,  I.  E.  S. — The  follow¬ 
ing  officers  of  the  New  England  Section  of  the  Illuminating 
Engineering  Society  have  been  elected  for  the  1912-13 
year:  Chairman.  Mr.  R.  B.  Hussey;  secretary,  Mr.  H.  C. 
Jones;  managers,  Messrs.  H.  C.  Clifford,  C.  A.  B.  Halvor- 
son,  J.  M.  Riley,  R.  C.  Ware  and  W.  E.  Wickenden. 

«  4e  41 

Toronto  N.  E.  L.  A. — At  a  meeting  of  the  Toronto  Com¬ 
pany  Section  of  the  National  Electric  Light  Association 
held  on  June  26  the  following  officers  were  elected:  Mr. 
Parker  H.  Kemble,  chairman ;  Mr.  R.  F.  Pack,  honorary 
president;  Mr.  L.  V.  Webber,  first  vice-president;  Mr. 
Thomas  Marshall,  second  vice-president;  Mr.  F.  H.  Byrne, 
secretary  The  section  has  a  membership  of  over  200. 
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American  Institute  of  Electrical  Engineers 
Convention— Papers  and  Discussions 


HE  twenty-ninth  annual  convention  of  the 
American  Institute  of  Electrical  Engineer  ^ 
was  held  in  Boston  from  June  24  to  June  2^, 
inclusive.  In'  accordance  with  the  usual  c  us- 
tom  the  formal  sessions  were  preceded  by  a 
reception  and  dance  given  on  the  evening  of  Monday,  June 
24,  which  proved  to  be  a  most  pleasurable  occasion  i'or  all 
who  arrived  early  enough  to  attend.  On  the  morning  of 
June  25,  at  the  opening  session  held  at  10  o’clock,  President 
Gano  Dunn  delivered  his  annual  address,  and  then  Presi¬ 
dent-elect  Ralph  D.  Mershon  was  introduced  and  responded 
with  a  few  brief  remarks.  The  general  features  of  the 
convention  were  reported  in  the  columns  of  our  last  issue, 
and  other  notes  concerning  the  meetings  of  committees  and 
miscellaneous  events  will  be  found  elsewhere  in  the  present 
issue.  Below  is  given  a  full  account  of  the  technical  ses¬ 
sions  held  from  Tuesday  to  Friday,  inclusive,  with  abstracts 
of  the  papers  and  brief  summaries  of  the  discussions. 


Transmission 


CORONA  LOSSES. 

Prof.  C.  Francis  Harding,  Lafayette,  Ind.,  presented  the 
results  of  an  experimental  determination  of  corona  losses 
on  an  experimental  transmission  line  and  a  comparison  of 
these  results  with  the  calculated  losses.  The  experimental 
line  was  about  1380  ft.  in  length  and  made  up  of  three 
spans  supported  from  steel  poles.  Energy  was  supplied  to 
the  line  from  a  300,000-volt,  30-kw,  60-cycle  transformer. 
The  circuit  of  this  transformer  was  opened  at  the  grounded 
neutral  and  a  Rowland  dynamometer,  calibrated  as  an  am¬ 


meter,  and  one  of  the  elements  of  an  oscillograph,  were 
connected  in  series  therewith.  The  potential  was  measured 
in  two  ways,  first,  by  the  use  of  an  auxiliary  coil  in  the 
transformer,  and  again  by  means  of  a  needle-gap.  Prac¬ 
tically  sinusoidal  w'ave  forms  were  employed  exclusively. 
The  line  conductors  were  new  No.  4  B.  &  S.  gage  solid 
copper-clad  steel  wires.  A  typical  curve  showing  the  losses 


measured  is  given  in  the  accompanying  figure.  The  author 
presented  a  series  of  eight  conclusions,  which  are  sum¬ 
marized  in  what  follows:  The  use  of  the  oscillograph  and 
the  methods  employed  to  measure  the  potential  were  found 
to  be  satisfactory.  The  corona  loss  curve  follows  a  para¬ 
bolic  law,  but  the  constants  of  the  equations  have  different 
values  above  and  below  the  visual  critical  voltage.  In 
general,  the  experimental  results  checked  Mr.  Peek  s 
formula  for  pressure  above  the  visual  critical  voltage ;  the 
deviations  were  in  general  fn  the  direction  of  greater 
losses  than  those  indicated  by  the  formula. 

THE  LAW  OF  CORONA  AND  DIELECTRIC  STRENGTH  OF  AIR. 

A  paper  on  the  law  of  corona,  presented  by  Mr.  F.  W. 
Peek)  Jr.,  of  Schenectady,  N.  Y.,  is  a  continuation  of  his 
earlier  paper  on  the  same  subject  which  was  presented  at 
the  1911  annual  convention.  The  first  paper  was  referred 
to  as  Part  I,  and  the  present  paper  as  Part  H.  Each  of 
these  papers  presents  the  results  of  experimental  researches 
into  the  phenomenon  of  corona,  supplemented  by  mathe¬ 
matical  analysis  and  discussion.  Working  formulas  were 
presented  in  Part  I  for  determining  the  disruptive  critical 
voltage  and  the  visual  critical  voltage  on  transmission  lines 
and  the  energy  losses  per  unit  of  strength,  under  various 
conditions  of  temperature,  air  density  and  weather,  with 
conductors  of  different  sizes  and  spacings.  It  was  shown 
that  humidity  has  no  effect  on  either  the  critical  voltage  or 
the  corona  loss.  However,  it  was  observed  that  the  pres¬ 
ence  of  smoke  lowers  the  critical  voltage  and  increases  the 
loss.  Heavy  winds  were  not  observed  to  produce  any  effect 
at  ordinary  commercial  frequencies.  Certain  other  weather 
conditions,  however,  should  always  be  taken  into  account. 
Fog,  sleet,  rain  and  snow  lower  the  critical  voltage  and  in¬ 
crease  the  loss.  The  effect  of  snow  is  greater  than  that  of 
any  of  the  other  conditions  just  mentioned.  It  has  been 
observed  in  these  tests  that  high  voltages  do  not  entirely 
prevent  sleet  formation. 

While  the  formulas  presented  in  Part  I  make  it  possible 
to  predetermine  the  corona  characteristics  of  a  given  trans¬ 
mission  line  under  conditions  ordinarily  met,  the  investiga¬ 
tions  have  been  continued  with  a  view  of  rationalizing  the 
formulas  and  dissecting  the  phenomenon  of  corona  to  learn 
its  true  nature.  The  latter  investigations  have  been  pre¬ 
sented  in  Part  II.  When  the  quotient  found  by  dividing 
the  distance  between  the  conductors  by  the  conductor  radius 
is  less  than  thirty,  it  has  been  found  that  spark-over  occurs 
before  corona  appears;  when  this  quotient  is  just  equal  to 
thirty,  either  spark-over  or  corona  appears,  and  this  con¬ 
dition  is  very  unstable ;  but  when  the  quotient  is  greater 
than  thirty  corona  appears  first  and  spark-over  occurs  at 
some  higher  voltage.  The  normal  disruptive  gradient  of 
atmospheric  air  is  29.8  kilovolts  per  centimeter.  When  the 
conductor  surfaces  are  coated  with  water  the  spark-over 
voltage,  at  a  given  spacing,  is  almost  independent  of  the 
radius  and  approximately  follows  the  needle  gap  curve.  Oil 
has  a  somewhat  similar  effect. 

One  of  the  most  interesting  features  of  the  paper  is 
the  stroboscopic  study  of  corona,  which  invariably  revealed 
the  interesting  fact  that  corona  on  positive  and  negative 
conductors  of  equal  size  is  not  the  same.  The  positive  dis¬ 
charge  appears  in  general  as  a  fine  bluish-white  spray,  while 
the  negative  discharge  appears  as  reddish  tufts.  The  dis¬ 
charge  from  a  positive  point  gives  the  same  impression  as  a 
stream  of  water  being  forced  out  under  pressure,  while  the 
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negative  discharge  gives  the  appearance  of  a  spray.  The 
paper  contains  numerous  stroboscopic  views  of  the  forma¬ 
tion  of  corona  on  conductors  of  various  shapes  under  differ¬ 
ent  surface  conditions. 

The  author  concludes  that  corona  loss  seems  to  be  char¬ 
acterized  by  a  form  of  conduction  from  positive  to  negative, 
always  starting  from  the  former.  Thus  it  commences  al¬ 
ternately  from  each  conductor,  first  one  and  then  the  other, 
every  half  cycle.  When  a  500-ft.  span  consisting  of  two 
20-mil  parallel  steel  conductors  10  ft.  apart  was  erected  for 
experiment  it  was  noted  that  at  high  voltage  the  conductors 
vibrated,  reaching  an  amplitude  finally  of  several  feet,  at 
the  span  center.  One  conductor  generally  vibrated  as  the 
fundamental,  with  a  one-second  period,  and  the  other  as 
the  third  harmonic.  The  same  phenomenon  was  repeated 
in  the  laboratory  with  short  conductors,  and  a  stroboscopic 
study  showed,  from  the  corona  characteristics,  that  the 
wires  were  vibrating  synchronously  with  the  alternations 
in  the  supply  circuit. 

IJIELECTRIC  STRENGH  OF  AIR. 

Two  earlier  papers  presented  before  the  Institute  by  this 
author,  Prof.  J.  B.  Whitehead,  of  Baltimore,  Md.,  dis¬ 
cussed  the  conditions  under  which  high-tension  corona 
initially  starts.  This  line  of  investigation  was  continued 
to  some  extent  in  the  present  paper,  and  further  work  was 
done  along  the  line  of  determining  the  physical  nature 
of  corona  phenomena.  The  author  has  carried  out  his 
investigations  from  the  standpoint  of  the  ionization  theory. 
The  results  obtained  show  that  there  is  a  distinct  motion 
of  air  away  from  the  corona,  and  that  this  air  carries  both 
])ositive  and  negative  charges.  Furthermore,  the  air  tends 
to  move  in  straight  lines,  but  there  is,  nevertheless,  a 
certain  tendency  toward  general  diffusion.  Any  mate¬ 
rial  obstacle  will  entirely  stop  this  motion.  Xo  discrep¬ 
ancies  between  these  phenomena  and  the  ionization  theory 
were  noted.  An  interesting  photographic  study  of  the 
diameter  of  corona  on  cylindrical  wires  was  carried  out, 
both  with  the  usual  type  of  glass  lens  and  with  a  quartz 
fluorite  lens.  Typical  photographic  studies  were  presented 
with  the  paper.  The  author  also  studied  the  corona  voltage 
of  subdivided  conductors  arranged  both  in  three-strand  and 
four-strand  configurations.  The  summary  of  conclusions 
states  that  during  the  early  stages  of  corona  the  carriers 
constituting  the  leakage  current  have  the  positive  sign, 
while  with  increasing  voltage  the  negative  carriers  pre¬ 
dominate.  The  variations  of  the  corona  diameter  with  dif¬ 
ferent  voltages  can  be  studied  by  photographic  methods. 
The  critical  voltage  may  be  increased  by  subdividing  a  cir¬ 
cular  conductor  into  three  or  more  equal  strands  sym¬ 
metrically  spaced;  for  three  strands  the  critical  voltage 
may  be  raised  16  per  cent,  and  for  four  strands  it  may  be 
raised  20  per  cent. 

Discussion. 

'I'he  discussion  on  the  papers  by  Messrs.  Harding,  Peek 
and  Whitehead  was  opened  by  Mr.  John  B.  Taylor,  Schenec¬ 
tady,  N.  Y.,  who  pointed  out  that  the  slow  vibration  of 
conductors  in  a  500-ft.  span,  under  high  voltage,  as  de¬ 
scribed  in  Mr.  Peek’s  paper,  has  not  been  satisfactorily 
explained.  He  stated  that  possibly  this  swaying  was  caused 
by  periodic  variations  in  the  supply  voltage,  but  there  was 
no  positive  evidence  to  prove  this  and  the  volt-meter  read¬ 
ings  did  not  confirm  it.  He  also  emphasized  the  need  of 
further  investigation  to  bring  out  the  true  nature  of  corona. 

Dr.  A.  E.  Kennelly,  Cambridge,  Mass.,  commented  on 
the  advances  in  knowledge  concerning  corona  during  the 
rear  past.  It  is  now  well  established,  he  said,  that  the 
corona  loss  follows  a  parabolic  law  above  a  certain  critical 
voltage  in  any  given  circuit.  In  one  of  the  earliest  Institute 
papers  on  corona  losses,  which  was  presented  by  Prof.  H. 
T.  Ryan,  it  was  stated  that  the  voltage  gradient  for  visible 
corona  on  small  wires  varied  inversely  as  the  wire  radius. 


He  pointed  out  that  the  results  obtained  by  Mr.  Peek  do 
not  exactly  corroborate  Prof.  Ryan’s  conclusion.  The 
speaker  commented  on  the  interesting  use  of  the  strobo¬ 
scope  in  the  study  of  corona  as  described  in  Mr.  Peek’s 
paper.  In  referring  to  the  apparent  excess  of  electrification 
on  the  positive  conductor  or  the  streaming  of  positive  elec¬ 
tricity  from  this  conductor  into  space.  Dr.  Kennelly  raised 
the  question  whether  this  mi-rht  not  be  a  flow  of  negative 
electricity  from  space  to  the  conductor.  He  spoke  in  the 
highest  praise  of  the  work  done  by  Mr.  Peek  and  said 
that  the  industry  owes  him  a  debt  for  his  clear  and  definite 
formulas  enabling  corona  losses  on  transmission  lines  to 
be  predetermined  with  a  fairly  high  degree  of  accuracy. 
The  speaker  then  referred  to  a  possible  error  in  Mr.  Hard¬ 
ing’s  results  arising  from  the  relatively  high  rack  losses 
encountered  in  his  arrangement  of  apparatus. 

Dr.  C.  P.  Steinmetz,  Schenectady,  X.  Y.,  said  that  the 
laws  of  corona  as  first  derived  were  empirical,  but  such 
law's  must  stand  the  test  of  furnishing  rational  results 
when  applied  in  practice.  He  also  said  that  the  prob¬ 
ability  law  for  determining  the  losses  below  the  visual 
critical  voltage  is  necessarily  approximate.  He  stated  that 
an  approach  to  the  rational  explanation  of  corona  is  found 
in  the  papers  by  Messrs.  Peek  and  Whitehead.  It  is  now 
known  that  corona  does  not  form  on  positive  and  negative 
conductors  in  precisely  the  same  way.  The  speaker  stated 
that  corona  probably  does  not  start  on  the  positive  con¬ 
ductor  at  the  same  voltage  as  on  the  negative,  and  prob¬ 
ably  the  losses  on  the  two  conductors  are  also  unequal. 
This  would  tend  to  produce  a  unidirectional  electrification 
of  the  w'hole  line  with  respect  to  the  earth.  By  applying  a 
unidirectional  pressure  of  opposite  polarity  from  line  to 
ground  it  should  be  possible  to  raise  the  disruptive  voltage. 
It  seems  evident  that  the  possible  influence  of  the  free 
ionization  of  the  air  on  the  formation  of  corona  ought  to 
be  investigated.  The  commercial  importance  of  continuing 
the  investigations  of  corona  to  ultimate  conclusions,  the 
speaker  said,  can  hardly  be  overestimated.  Under  the  pres¬ 
ent  circumstances  various  important  industrial  developments 
are  being  held  up  because  of  the  lack  of  knowdedge  con¬ 
cerning  the  real  nature  of  corona.  He  stated  further 
that  it  is  important  in  presenting  such  papers  as  these  to 
publish  the  full  experimental  data  as  well  as  the  con¬ 
clusions  draw'n  therefrom.  It  is  very  essential.  Dr.  Stein¬ 
metz  said,  for  investigators  to  give  each  other  as  soon  as 
possible  the  benefit  of  their  complete  researches. 

President  Dunn  explained  that  the  meetings  and  papers 
committee  had  considered  in  connection  with  these  papers 
the  publication  in  full  of  the  data  submitted  with  them, 
but  concluded  that  the  cost  was  too  great  to  w'arrant  it. 
At  the  same  time  he  expressed  his  appreciation  of  the  value 
of  the  data  and  stated  that  any  suggestions  concerning  a 
dispersal  of  it  for  the  best  interests  of  the  Institute  mem¬ 
bers  would  receive  most  careful  consideration. 

Mr.  Harding,  in  closing  the  discussion  on  his  paper,  ex¬ 
plained  that  the  apparent  rack  losses  w'ere  due  in  consider¬ 
able  part  to  the  losses  in  the  line  from  the  high-tension 
transformers  to  the  rack.  He  doubted  the  presence  of  any 
substantial  error  in  his  results  because  of  their  very  close 
agreement  wdth  the  quadratic  law.  He  also  pointed  out 
that  the  close  agreement  with  this  law  at  voltages  below 
the  visual  disruptive  gradient  might  have  been  due  to  the 
use  of  new  line  wires  which  w'ere  bright  and  clean. 

Mr.  Peek  closed  the  discussion  on  his  own  paper  very 
briefly  by  expressing  his  gratification  over  the  corroborative 
results  obtained  by  Mr.  Harding,  but  criticised  at  the  same 
time  Mr.  Harding’s  use  of  the  needle-gap  method  of  meas¬ 
uring  high  voltages  and  expressed  his  preference  for  the 
auxiliary  transformer  coil  method.  He  stated  that  his  in¬ 
vestigations  are  being  continued  and  additional  data  have 
already  been  recorded  but  are  not  yet  available  for  pub¬ 
lication.  The  speaker  expressed  his  belief  that  many  of 
the  valuable  data  which  have  not  hitherto  been  published 
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on  account  of  the  lack  of  space  can  readily  be  printed  at 
comparatively  little  expense  by  the  use  of  small  type. 

Prof.  Whitehead  highly  commended  Mr.  Peek’s  investi¬ 
gation  of  the  influence  of  temperature  and  air  density  on 
the  formation  of  corona.  He  said  that  further  investiga¬ 
tions  into  the  effect  of  air  pressure  on  corona,  covering  a 
much  wider  range  of  pressures,  have  been  carried  on  in 
the  laboratories  at  Johns  Hopkins  University,  and  it  is  his 
hope  that  the  results  can  be  published  at  an  early  date. 
The  speaker  also  voiced  his  appreciation  of  Dr.  Steinmetz’s 
remarks  concerning  the  ionization  theory,  in  distinction 
from  the  energ\'  zone  theory.  He  pointed  out  that  free 
ionization  of  the  air,  however,  has  nothing  to  do  with 
starting  the  formation  of  corona,  because  the  effect  is  so 
very  minute  in  comparison  with  the  line  pressures,  amount¬ 
ing  probably  to  an  intensity  of  only  two  volts  in  contrast 
with  a  line  pressure  of  many  thousand  volts. 

MEASUREMENTS  OF  V'OI.TAGE  AND  CURRENT  OVER  A  LONG  ARTI¬ 
FICIAL  POWER-TRANSMISSION  LINE  AT  25,  60  AND 
420  CYCLES  PER  SECOND. 

Dr.  A.  E.  Kennelly  and  Mr.  F.  W.  Lieberknecht,  of  Cam¬ 
bridge,  Mass.,  presented  in  this  paper  a  description  of  an 
artificial  three-phase  transmission  line  nearly  500  miles  in 
length  and  a  series  of  tests  made  over  this  line  for  the  pur¬ 
pose  of  checking  transmission  theory.  The  energy  source 
employed  consisted  of  a  three-phase  alternating-current 
generator,  having  a  rating  of  12  kva  at  either  60  cycles  or 
25  cycles  per  second.  This  machine  gave  a  very  close  ap¬ 
proximation  to  a  sine  wave  of  emf,  as  shown  by  the  oscillo¬ 
grams.  Both  the  voltage  and  the  current  at  successive 
points  along  the  line  were  measured  by  a  Drysdale  alter¬ 
nating-current  potentiometer.  Tests  were  made  with  the 
receiver  end  of  the  line  both  open  and  loaded.  The  results 
were  summarized  in  the  paper  in  tabular  form  and  also 
plotted  in  both  rectangular  and  polar  co-ordinates.  Within 
the  limits  of  precision  of  the  measurements,  the  results 
confirm  the  hyperbolic-function  theory  of  such  lines. 

Discussion. 

'Phe  ])aper  was  briefly  discussed  by  Dr.  C.  P.  Steinmetz, 
Schenectady.  X.  Y. ;  Prof.  J.  P.  Jackson,  State  College,  Pa.; 
Prof.  C.  F.  Scott,  New  Haven,  Conn.;  Prof.  J.  B.  White- 
head.  Baltimore.  Md..  and  Mr.  J.  B.  Taylor,  Schenectady, 
N.  Y.  All  joined  in  complimenting  the  authors  on  their 
thorough  experimental  investigation  to  verify  the  theory 
of  transmission.  One  of  the  speakers  said  such  investiga¬ 
tions  prove  the  accepted  electrical  theory  to  be  a  fact 
and  not  a  hypothesis.  A  number  of  questions  were  asked 
of  the  authors  by  those  who  spoke,  and  Dr.  Kennelly  re¬ 
plied  briefly.  He  explained  that  the  constants  of  the 
artificial  line  were  chosen  as  fairly  typical  of  a  practical 
case.  This  equipment  can  be  enqiloyed  verj’  satisfactorily 
for  laboratory  instruction,  by  dividing  the  students  into 
small  groups  and  having  each  group  repeat  the  tests^  out¬ 
lined  by  the  instructor.  It  is  very  essential  in  making 
accurate  measurements  on  the  artificial  line  to  maintain 
the  impressed  voltage  and  frequency  at  almost  absolute 
cdnstancv. 
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THE  SQUIRREL-CAGE  INDUCTION  GENERATOR. 

Messrs.  H.  M.  Hobart  and  E.  Knowlton,  of  Schenectady, 
X.t  Y.,  presented  a  paper  dealing  with  the  characteristics  of 
induction  generators  and  recounting  some  of  the  peculiar 
features  of  their  design.  The  general  purpose  of  the  paper 
was  to  show  the  correct  economic  field  for  generators  of 
this  type.  One  of  the  principal  features  is  the  necessity 
of  minimizing  the  length  of  the  air-gap  for  the  purpose  of 


reducing  the  exciting  component  of  the  stator  current  and 
keeping  down  the  total  cost  of  the  apparatus.  As  is  well 
known,  induction  generators  must  be  operated  in  parallel 
with  one  or  more  synchronous  generators  in  order  that  they 
may  be  supplied  with  the  necessary  magnetizing  or  exciting 
current.  When  an  induction  type  of  generator  is  operated 
in  parallel  with  a  synchronous  generator,  the  latter  machine 
has  to  supply  the  entire  wattless  component  of  the  load  on 
the  system,  as  well  as  the  magnetizing  current  for  the  in¬ 
duction  generator.  The  authors  compared  at  some  length 
the  cost  and  characteristics  of  an  installation  consisting  of 
one  5000-kw  synchronous  generator  and  one  5000-kw  induc¬ 
tion  generator  with  another  installation  consisting  of  a  sin¬ 
gle  io,ooo-kw  synchronous  generator.  The  characteristics 
of  the  induction  type  l>ecome  the  more  favorable  the  higher 
the  speed  and  the  greater  the  rated  output.  One  of  the  most 
important  applications  of  the  induction  generator  is  for  fur¬ 
nishing  additional  capacity  in  stations  which  are  now 
equipped  with  synchronous  generators.  The  fact  that  the 
induction  type  is  well  suited  to  high  speed  and  large  outputs 
thus  makes  it  peculiarly  suitable  for  installations  where  it  is 
desirable  to  increase  the  output  without  enlarging  the  sta¬ 
tion. 

MOTOR-ST.VRTING  CURRE.NT.S  AS  AFFECTING  LARGE  TRANSMIS¬ 
SION  SYSTEMS. 

Mr.  P.  M.  Lincoln,  of  East  Pittsburgh,  Pa.,  presented  a 
paper  analyzing  the  effect  of  motor-starting  currents  on  the 
operation  of  large  transmission  systems.  There  has  been  a 
pronounced  tendency,  especially  in  alternating-current  sys¬ 
tems,  to  limit  the  size  of  motor  units,  for  a  number  of  rea¬ 
sons,  among  which  are  a  desire  to  avoid  concentrating  too 
much  load  in  a  single  piece  of  equipment,  a  fear  that  the 
starting  currents  and  load  fluctuations  of  relatively  large 
motors  will  cause  fluctuations  in  the  supply  voltage,  and  a 
further  fear  that  the  cumulative  effect  of  starting  many 
large  motors  at  nearly  the  same  hour  will  create  a  demand 
beyond  the  capacity  of  the  generating  .system.  The  author 
described  an  investigation  made  in  a  certain  large  transmis¬ 
sion  system  operating  in  the  South  w’hich  experienced  con¬ 
siderable  difficulty  in  carrying  its  load  during  the  time  each 
morning  at  which  cotton  mills  usually  start.  Nine  typical 
mills  were  selected  and  tests  were  made  upon  each  one  of 
them  by  means  of  curve-drawing  meters,  measuring  both 
the  current  and  the  power  supplied  to  the  installation. 
Omitting  two  cases,  the  largest  motor  in  any  installation 
did  not  e.xceed  15.5  per  cent  of  the  installed  motor  capacity 
and  the  kva  demand  during  the  starting  period  never  ex¬ 
ceeded  the  running  demand.  In  one  instance  there  was  a 
motor  whose  rating  was  equal  to  one-half  the  capacity  of 
the  whole  installation,  and  in  this  case  the  kva  demand 
during  the  starting  period  was  25  per  cent  in  excess  of  the 
demand  during  the  running  period.  In  another  instance 
there  was  a  single  motor  whose  rating  was  equal  to  66.7 
per  cent  of  the  total  installation,  and  here  the  kva  demand 
during  the  starting  period  was  50  per  cent  in  excess  of 
the  running  demand.  In  the  two  latter  instances  the  motors 
were  of  the  squirrel-cage  type.  The  author  presented 
typical  curves  showing  the  kva  demands  during  the  starting 
periods  in  a  number  of  the  mills  tested.  He  concluded  that 
the  only  logical  restriction  in  the  size  of  motors  ought  to 
be  that  no  single  motor  unit  should  exceed  25  per  cent  of 
the  capacity  of  the  largest  mill  on  the  system. . 

SINGLE-PHASE  INDUCTION  MOTORS. 

The  paper  presented  on  this  subject  by  Mr.  W.  J.  Branson 
had  for  its  object  the  development  of  a  complete  vector 
analysis  of  single-phase  induction  motor  performance,  as 
the  basis  for  an  accurate  circle  diagram  applicable  to  mo¬ 
tors  of  even  the  smallest  commercial  size.  Practically  the 
whole  paper  was  given  over  to  mathematical  and  graphical 
treatment,  based  on  the  transformer  theory  of  the  induction 
motor  as  distinguished  from  the  rotating-field  theory.  He 
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stated  that  it  was  necessary  to  derive  mathematically  correct 
formulas  or  graphical  construction  for  several  quantities 
which  have  been  loosely  treated  heretofore,  including  the 
value  of  the  secondary  load  current  reduced  to  equivalent 
primary  current,  the  construction  of  the  current  circle  and 
the  evolutions  per  minute.  The  final  results  were  pre¬ 
sented  in  the  form  of  a  working  diagram  and  a  data  table 
showing  the  formulas  necessary  to  employ  in  practical  calcu¬ 
lations.  The  author  concluded  with  a  table  giving  a  com- 
l)arison  of  calculated  and  tested  results  on  twelve  motors, 
ranging  in  size  from  i  hp  to  1/12  hp,  showing  very  close 
agreement. 

Discussion. 

The  papers  by  Messrs.  Hobart  and  Knowlton,  Branson, 
and  Lincoln  were  discussed  at  considerable  length  by 
Messrs.  L.  Hagood,  Boston,  Mass.;  C.  A.  Adams,  Cam¬ 
bridge,  Mass.,  and  E.  F.  W.  Alexanderson,  Schenectady, 
N.  Y.  Mr.  Hagood  stated  that  the  use  of  synchronous 
condensers  is  frequently  justifiable  when  the  power-factor 
IS  low,  and  often  this  is  the  case  where  induction  gener¬ 
ators  which  take  lagging  excitation  currents  are  em¬ 
ployed.  The  use  of  synchronous  condensers  is  best  war¬ 
ranted  as  a  rule  at  the  load-end  of  long  transmission  sys¬ 
tems  when  the  power-factor  is  poor. 

The  tooth  losses  in  induction  motors  and  the  effect  of 
different  winding  pitches  were  discussed  at  considerable 
length  by  Prof.  Adams,  with  the  aid  of  numerous  black¬ 
board  diagrams.  He  pointed  out  that  the  neglect  of  losses 
caused  by  tooth  harmonics  frequently  gives  rise  to  great 
errors  in  the  total  calculated  losses.  There  should  be  a 
substantial  difference  between  the  number  of  teeth  in  the 
stator  and  the  number  in  the  rotor.  No  approximate 
method  of  calculating  the  load  losses  even  on  a  semi-ra¬ 
tional  basis  yet  exists,  but  it  is  not  improbable  that  such  a 
method  will  ultimately  be  obtained.  Another  cause  of  in¬ 
determinate  losses  is  the  breakdown  of  insulation  between 
laminations  caused  by  the  pressure  exerted  in  assembling. 
An  excellent  distribution  of  magnetic  flux  in  the  air-gap. 
approaching  sinusoidal  form,  can  be  obtained  in  single¬ 
phase  motors  by  the  use  of  a  five-sixths  winding  pitch. 
Prof,  .^dams  also  pointed  out  that  the  resistance  of  damp¬ 
ing  windings  has  very  little  influence  on  the  damping  ef¬ 
fect,  which  is  largely  governed  by  the  leakage  flux. 

Mr.  Alexanderson  stated  that  his  investigations  show 
that  the  tooth  loss  is  proportional  to  the  square  of  the  air- 
gap  density  and  also  to  the  square  of  the  peripheral  speed. 
He  expressed  a  doubt  whether  the  induction  generator, 
which  requires  lagging  excitation  current,  will  meet  with 
much  favor  for  use  in  generating  stations. 

Mr.  Hobart,  in  closing  the  discussion  on  his  paper,  stated 
that  he  did  not  intend  to  recommend  the  induction  gener¬ 
ator  for  station  service  to  the  complete  exclusion  of  syn¬ 
chronous  machines,  but  said  that  a  few  of  these  generators 
can  undoubtedly  be  employed  to  advantage  in  each  large 
installation.  He  then  called  attention  to  the  fact  that  the 
extra  losses  in  induction  generators  are  due  in  part  to  the 
.\merican  practice  of  employing  form-wound  coils,  where¬ 
as  abroad  the  winding  slots  are  nearly  closed  and  some¬ 
what  higher  efficiency  is  thereby  secured. 

Mr,  Lincoln,  when  called  upon  to  close  the  discussion 
on  his  paper,  said  there  had  been  no  discussion,  for  the 
evident  reason  that  those  present  had  not  been  afforded 
sufficient  time  for  reading  the  paper  in  advance  of  the 
meeting. 

DETERMINATION  OF  POWER  EFFICIENCY  OF  ROTATING  ELEC¬ 
TRICAL  MACHINES. 

This  paper,  presented  by  Mr.  E.  M.  Olin,  of  East  Pitts¬ 
burgh,  Pa.,  advocates  the  testing  of  rotating  electric 
machinery  bv  use  of  the  summation  of  losses  method 
wherever  possible,  as  a  substitute  for  the  input-output 
method.  It  is  well  known  that  certain  losses  occurring  in 
electric  machines  can  be  accurately  determined  when 


operating  under  no-load  conditions.  There  are  other  losses, 
however,  which  cannot  be  determined  in  the  same  way, 
since  their  magnitude  varies  with  the  load  in  a  somewhat 
complex  manner.  The  author  then  discussed  in  detail  the 
various  kinds  of  losses  which  occur  in  machinery  of  this 
description,  stating  that  the  only  losses  which  cannot  be 
.accurately  determined  from  no-load  measurements  are  rota¬ 
tion  losses  and  the  losses  due  to  eddy  currents  caused  by  the 
stray  fields  of  useful  currents.  The  author  proposes  to 
conduct  a  long  series  of  input-output  tests,  in  order  to 
arrive  at  the  actual  losses  of  a  large  number  of  machines  of 
varying  types  and  sizes,  and  thus  to  compare  the  measured 
losses  with  the  losses  calculated  by  the  summation  of  losses 
method.  This  would  furnish  a  basis  for  determining  the 
correction  factors,  which  could  thereafter  be  employed  in 
the  summation  of  losses  method,  and  would  make  it  un¬ 
necessary  to  resort  to  the  input-output  method,  which  it  is 
oftentimes  so  difficult  and  expensive  to  apply.  The  author 
presented  several  elaborate  tables  showing  comparisons  of 
the  two  methods  and  the  discrepancies  between  them. 

Discussion. 

A  brief  discussion  was  participated  in  by  Messrs.  C.  M. 
Green,  Lynn,  Mass.,  and  B.  G.  Lamme,  Pittsburgh,  Pa.  It 
was  pointed  out  by  Mr.  Green  that  the  peculiar  character¬ 
istics  of  the  Brush  arc  generator  make  it  feasible  to  de¬ 
termine  the  commercial  efficiency  only  by  the  input  and 
output  method.  There  are  great  changes  in  the  field  ex¬ 
citation  and  armature  reaction  of  this  machine  between 
no  load  and  full  load.  Mr.  Lamme  pointed  out  that  it  is 
a  very  difficult  matter  to  cafculate  generator  losses  from 
theoretical  considerations.  He  expressed  the  hope,  how¬ 
ever,  that  the  development  of  correction  factors  will  make 
it  possible  to  calculate  the  load  losses  in  a  fairly  simple 
manner.  It  is  quite  essential  to  apply  short  cuts  to  the 
theoretical  computation  and  make  use  of  approximation. 
Mr.  Lamme  stated  that  he  has  little  confidence  in  the 
input-output  method  under  shop  conditions  unless  the  re¬ 
sults  are  always  checked  by  a  second  or  third  test.  The 
author,  in  closing  the  discussion,  stated  that  the  input- 
output  method  is  of  greatest  utility  under  laboratory  con¬ 
ditions  where  the  fluctuations  of  supply  voltage  which 
occur  in  shop  practice  can  be  avoided. 

OPERATI.NG  CHARACTERISTICS  OF  LARGE  TURBO-GENERATORS. 

Mr.  A.  B.  Field,  of  Pittsburgh,  Pa.,  presented  a  paper 
summarizing  the  operating  characteristics  of  large  turbo¬ 
generators  and  emphasized  how  rapidly  the  speed  require¬ 
ments  have  been  changing  in  the  past  few  years.  At  the 
present  time  six-pole  turbo-generators  rated  at  20,000  kw 
and  1000  r.p.m.  have  been  constructed  in  Europe,  while  in 
this  country  two-pole  generators  for  the  same  output  at 
1 500  r.p.m.  are  under  construction.  After  discussing  at 
some  length  the  short-circuit  characteristics  of  large 
machines,  the  author  presented  a  number  of  conclusions, 
among  which  were  the  following:  The  momentary  short- 
circuit  current  ratio  is  not  directly  affected  by  the  fre¬ 
quency  to  any  very  large  extent,  except  by  reason  of  the 
smaller  penetration  of  the  stator  leakage  flux  in  the  rotor 
body  at  higher  frequencies.  A  two-pole  generator  has  a 
larger  momentary  short-circuit  current  ratio  than  a  cor¬ 
responding  four-pole  machine  having  the  same  general  fea¬ 
tures  of  design.  Using  a  given  frame  for  a  definite  rating, 
the  momentary  short-circuit  current  ratio  is  nearly  pro¬ 
portional  to  the  square  of  the  flux  per  pole.  However,  the 
manner  in  which  this  ratio  increases  with  the  rating  cannot 
be  stated  definitely,  since  it  is  complicated  by  several  fea¬ 
tures  which  influence  the  magnetic  proportions  of  the  de¬ 
sign.  The  general  tendency  has  been  to  sacrifice  regulation 
in  order  to  limit  the  ratio  of  the  momentary  short-circuit 
current  to  the  normal  current  at  the  maximum  continuous 
lating.  Improvements  in  rotor  design  have  also  been  made 
possible  by  employing  separate  blowers  for  producing  the 
necessary  ventilation. 
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TRANSIENT  REACTANCE  OF  ALTERNATORS. 

A  paper  devoted  to  an  investigation  of  the  transient  im¬ 
pedance  of  alternators  and  its  influence  on  some  of  the 
machine  characteristics  was  presented  by  Messrs.  William  A. 
Durgin  and  R.  H.  Whitehead.  The  phenomena  investigated 
included  the  maximum  and  minimum  currents  flowing  from 
a  i2,ooo-kw  turbo-generator,  with  and  without  external 
reactance,  under  various  short-circuit  conditions;  the  max¬ 
imum  and  minimum  currents  fed  into  different  classes  of 
faults  from  a  system  supplied  by  several  such  units  in  par¬ 
allel;  the  maximum  cross-currents  obtainable  when  paral¬ 
leling  one  of  these  units  with  such  a  system,  and  the  torque 
developed  by  the  maximum  currents  existing  under  short- 
circuit  or  fault  conditions.  The  authors  concluded  from  their 
investigations  that,  short-circuit  currents  of  alternators  are 
limited  by  reactances  much  more  complex  and  much  higher 
than  the  self-inductive  reactances  of  the  armatures.  They 
stated  that  these  limiting  reactances  are  constant  for  sim¬ 
ilar  units  and  can  be  obtained  for  any  size  and  type  of  gen¬ 
erator  by  simple  low-voltage,  short-circuit  tests.  They  also 
concluded  that  the  current  per  unit  delivered  to  any  given 
short-circuit  is  less  as  the  number  of  units  in  parallel  in¬ 
creases  ;  that  the  maximum  current  always  results  when  the 
short-circuit  occurs  at  the  zero  point  of  the  corresponding 
pressure  wave ;  that  the  maximum  instantaneous  torque 
merely  varies  inversely  as  the  reactance  in  circuit,  and 
hence  the  instability  of  the  system  and  generator  stresses 
at  times  of  short  circuit  are  only  lessened  by  reactance  coils 
in  proportion  to  the  resulting  increase  in  total  reactance. 
I'hey  further  concluded  that  the  maximum  torque  is  entirely 
independent  of  the  points  on  the  pressure  waves  at  which  a 
three-phase  short-circuit  occurs,  and  stated  finally  that  the 
total  reactance  of  an  alternator  should  be  at  least  15  per 
cent  per  phase,  divided  about  equally  between  the  machine 
and  the  external  reactance  coils.  The  authors  declared 
that  even  this  reactance  will  not  insure  complete  protection 
from  torque  stresses  caused  by  poor  synchronizing  or  short- 
circuits. 

Discussion. 

The  papers  by  Messrs.  Field,  Durgin  and  Whitehead 
w’ere  discussed  by  Messrs.  H.  M.  Hobart,  Schenectady, 
N.  Y. ;  B.  G.  Lamme,  Pittsburgh,  Pa.;  H.  J.  Strobel,  Bos¬ 
ton,  Mass.;  P.  M.  Lincoln,  Pittsburgh,  Pa.;  E.  W.  Rice,  Jr., 
Schenectady,  N.  Y.,  and  C.  A.  Adams,  Cambridge,  Mass. 
Mr.  Field’s  paper  was  characterized  as  an  excellent  pres¬ 
entation  of  the  modern  trend  in  the  design  of  large  high¬ 
speed  alternators.  Several  speakers  agreed  that  it  is  the 
best  practice  to  employ  independent  ventilating  apparatus 
in  connection  with  large  generators  since  this  will  permit 
the  design  of  both  generators  and  ventilating  apparatus 
for  maximum  efficiency.  It  will  then  be  possible  to  clean 
the  air  employed  for  cooling  and,  if  thought  desirable,  to 
obtain  an  air  supply  from  out  of  doors  during  those  sea¬ 
sons  of  the  year  when  it  will  be  advantageous.  It  was  also 
pointed  out  that  the  temperature  rise  of  an  alternator  is 
kept  within  lower  limits  by  the  use  of  humid  air  or  air 
containing  a  considerable  proportion  of  water  particles  in 
suspension.  The  resulting  vaporization  of  this  moisture 
absorbs  a  considerable  quantity  of  heat.  One  of  the  speak¬ 
ers  stated  that  it  is  quite  general  practice  abroad  to  filter 
the  air  employed  for  cooling  large  generators  by  means  of 
thin  cotton  cloth. 

A  considerable  portion  of  the  discussion  was  devoted  to 
the  subject  of  internal  reactance  in  large  generators,  and 
one  of  the  speakers  pointed  out  that  high  internal  reactance 
tends  to  safeguard  a  generator  from  destruction  or  injury 
on  short-circuits.  Such  short-circuits  frequently  occur  at 
the  end  turns  of  the  generator  or  near  the  terminals.  The 
effect  of  short-circuits  on  the  field  windings  of  large 
turbo-generators  was  referred  to,  and  troubles  of  this 
character  in  the  Cos  Cob  station  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Company  were  specifically 


mentioned.  Breakdown  of  the  field  windings  is  often 
caused  by  the  high  induced  voltage  which  accompanies 
short-circuits  on  the  generator.  This  difficulty  was  re¬ 
lieved  by  shunting  the  field  winding,  but  a  still  more  effec¬ 
tive  remedy  was  found  to  consist  of  placing  cage-dampers 
on  the  field  rotors.  The  last  expedient  was  applied  on  the 
generators  in  the  Cos  Cob  station  about  four  years  ago 
and  no  trouble  of  this  character  has  since  appeared. 

Other  speakers  referred  to  the  excessive  momentary 
values  of  shaft  torque  which  frequently  accompany  gen¬ 
erator  short-circuits.  In  the  case  of  engine-driven  gener¬ 
ators  having  very  large  armature  inertia,  the  torque  mo¬ 
mentarily  transmitted  to  the  engine  shaft  during  short 
circuits  is  necessarily  limited,  but  in  the  case  of  turbo¬ 
generators  this  is  not  true,  and  it  has  been  found  necessary 
to  design  the  shafts  and  shaft-couplings  with  due  recog¬ 
nition  of  such  a  contingency. 

Another  speaker  pointed  out  that  the  internal  reactance 
of  alternators  has  never  been  rationally  defined.  It  was 
questioned  whether  the  internal  reactance  of  large  turbo¬ 
generators  can  be  made  as  low  as  2  per  cent.  A  large 
portion  of  the  internal  reactance  resides  in  the  end  turns, 
particularly  in  the  case  of  two-pole  machines  having  a 
high  peripheral  velocity,  except  where  windings  of  low 
pitch  are  employed.  One  or  two  of  those  who  spoke 
added  their  complaints  in  reference  to  the  very  short  time 
available  for  study  of  these  papers  before  their  presenta¬ 
tion. 

DEVELOPMENT  OF  A  SUCCESSFUL  DIRECT-CURRENT  2000-KW 
UNIPOLAR  GENERATOR. 

The  author  of  this  paper,  Mr.  B.  G.  Lamme,  of  Pitts¬ 
burgh,  Pa.,  described  the  development  and  construction  of  a 
2000-kw  unipolar  generator  which  has  been  in  successful 
operation  for  several  years.  The  general  features  of  this  ma¬ 
chine  are  shown  in  the  accompanying  illustration.  The  princi¬ 
pal  difficulties  developed  after  the  machine  had  been  con¬ 
structed  as  originally  designed  and  set  up  for  shop  test.  These 
troubles  were  very  largely  those  of  a  practical  nature,  which 
could  not,  in  the  absence  of  any  experience  to  form  a  guide, 
be  foreseen.  The  major  portion  of  the  paper  was  devoted 
to  a  very  full  presentation  of  these  difficulties  and  the  meas¬ 
ures  which  were  adopted  to  overcome  them.  When  the  ma¬ 
chine  was  installed  the  severe  conditions  under  which  it  was 
required  to  operate — adjacent  to  a  stone  crusher — presented 
new  difficulties.  Among  the  interesting  expedients  adopted 
was  the  unique  one  of  setting  the  copper-leaf  brushes 
against  the  direction  of  rotation  in  order  to  avoid  the  accu¬ 
mulation  of  dust  and  dirt  under  the  heels  of  the  brushes. 
The  ring  wear  has  been  reduced  to  an  average  of  less  than 
0.0001  in.  per  day,  or  less  than  in.  per  year,  which  is  ex¬ 
tremely  low  in  view  of  the  high  periphery  speed  and  the 


Construction  of  Unipolar  Generator. 


large  number  of  brushes  employed.  This  machine  now 
operates  day  and  night,  seven  days  per  week,  and  almost 
continuously  throughout  the  year,  with  no  trouble. 

Discussion. 

The  discussion  was  opened  by  Mr.  J.  B.  Taylor,  Schenec¬ 
tady,  N.  Y.,  who  referred  to  the  paper  on  unipolar  gen- 
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crators  read  before  the  Institute  by  Mr.  J.  E.  Xoeggerath 
in  1905.  The  speaker  then  gave  an  abstract  of  a  written 
discussion  of  Mr.  Lamme’s  paper  contributed  by  Mr. 
Noeggerath.  The  latter  complimented  the  author’s  frank 
presentation  of  the  many  practical  difficulties  encountered 
and  commented  upon  some  of  them  from  his  own  ex¬ 
perience  in  the  design  and  construction  of  such  machines. 
He  then  stated  that  his  experiments  have  convinced  him 
that  magnetic  fields  at  right  angles  or  perpendicular  to 
each  other  in  the  same  medium  have  no  effect  upon  each 
other,  riiis  he  declared  to  be  true  even  if  the  medium  is 
iron  and  is  saturated  in  one  of  the  given  directions;  there 
will  still  be  no  effect  on  the  field  or  the  magnetic  properties 
in  a  perpendicular  direction.  This  theory  was  illustrated 
by  diagrams  accompanying  his  communication.  He  also 
stated  that  he  had  seen  Mr.  Lamme’s  machine  in  operation, 
which  seemed  to  be  highly  satisfactory. 

Ur.  Elihu  Thomson,  of  Lynn,  Mass.,  congratulated  the 
author  of  the  paper  on  his  boldness  and  perseverajice  in 
striking  out  into  a  new  and  difficult  field.  The  speaker 
then  referred  to  some  of  the  early  attempts,  both  in  this 
country  and  abroad,  to  build  such  generators  in  commer¬ 
cially  satisfactory  form.  Unforeseen  difficulties  of  a  prac¬ 
tical  nature  always  developed  and  none  of  these  attempts 
was  commercially  successful. 

EXCITATION  OF  AI.TERNATING-CURRENT  GENERATORS. 

'I'he  general  problems  encountered  in  providing  direct-cur¬ 
rent  excitation  for  alternating-current  synchronous  gen¬ 
erators  were  treated  in  a  paper  presented  by  Mr.  1).  B. 
Rushmore,  of  Schenectady,  N.  Y.  In  discussing  the  ex¬ 
citation  requirements  of  such  generators,  the  author  con¬ 
sidered  the  characteristics  of  exciters  and  then  enumerated 
three  general  methods  of  excitation,  known  as  self-exciting, 
compositely  exciting  and  separately  exciting.  The  last- 
named  method  is  employed  almost  exclusively.  Proceeding 
next  to  discuss  the  subject  of  voltage  regulators,  he  de¬ 
scribed  a  number  of  well-known  types  of  automatic  regu¬ 
lators  employed  in  this  country  and  several  used  abroad. 
The  closing  portion  of  the  paper  was  devoted  to  a  descrip¬ 
tion  of  different  exciter  arrangements,  including  the  selec¬ 
tion  of  the  proper  number  of  units,  method  of  drive  and 
different  systems  of  connection.  Several  diagrams  were 
presented  showing  the  system  of  connections  employed  in 
large  installations.  In  one  very  large  plant  now  being  in¬ 
stalled  each  main  generator  will  be  provided  with  its  own 
motor-driven  exciter,  which  in  turn  receives  its  energy  from 
a  generator  driven  by  an  independent  prime  mover.  There 
are  two  of  the  latter  units,  one  of  which  is  an  emergency 
reserve,  and  they  will  furnish  energy  to  all  the  exciter  sets 
in  the  station.  It  will  also  be  possible  to  supply  the  motors 
of  the  exciter  sets  from  the  main  station  bus,  if  desired. 

Discussion. 

.After  an  abstract  of  the  paper  had  been  presented  for 
the  absent  author  by  Mr.  E.  A.  Lof,  of  Schenectady,  N.  Y.. 
the  discussion  was  opened  by  Mr.  B.  G.  Lamme,  Pittsburgh. 
The  speaker  raised  a  question  in  regard  to  the  author’s 
table  of  slot  factors,  and  stated  that  in  his  own  practice 
he  prefers  to  compute  the  constant  for  each  particular 
case  from  the  flux  distribution  curve.  He  pointed  out  that 
the  reason  a  commutating-pole  machine  flat-compounded 
at  ^5  volts  gives  a  rising  voltage  characteristic  at  lower 
pressures  is  no  doubt  because  the  iron  is  fully  saturated 
when  the  machine  delivers  its  rated  pressure  of  125  volts. 
Mr.  Lamme  criticised  the  use  of  individual  direct-con¬ 
nected  exciters  and  recommended  the  use  of  fewer  exciter 
units  with  independent  drives.  Mr.  J.  L.  Woodbridge,  of 
Philadelphia,  Pa.,  questioned  the  advantages  of  compound 
e.xciters  as  proposed  by  the  author  and  stated  that  equal 
stability  can  be  secured  with  plain  shunt  machines.  In 
closing  the  discussion.  Mr.  Lof  stated  that  in  one  instance 
where  a  large  e.xciter  unit  is  driven  by  a  synchronous 


motor  which  receives  its  energy  from  the  main  bus,  inter¬ 
ruptions  have  been  caused  by  the  motor  falling  out  of  step. 

THE  RUNAWAY  SPEED  OF  WATERWHEELS  AND  ITS  EFFECT  ON 
CONNECTED  ROTARY  MACHINERY. 

A  paper  on  the  runaway  speed  of  waterwheels  was  pre- 
.sented  by  Prof.  Daniel  W.  Mead,  of  Madison,  Wis.,  the 
object  of  which  was  to  show  what  might  happen  if  the  full 
load  on  a  waterwheel  was  suddenly  removed  and  the  speed 
governor  failed  to  act.  Accidents  have  been  known  to  oc¬ 
cur  from  this  cause  when  the  electric  generators  connected 
with  the  waterwheels  were  not  designed  to  withstand  the 
runaway  speed.  At  present  it  is  current  practice  to  design 
the  generators  for  200  per  cent  runaway  speed.  The  au¬ 
thor  submitted  characteristic  speed-torqu^  and  speed-power 
curves  of  waterwheels  and  discussed  the  hydraulics  of 
both  impulse  and  reaction  wheels  at  some  length.  He  con¬ 
cluded  that  in  the  case  of  impulse  or  tangential  wheels 
which  are  used  under  high  heads  of  relatively  constant 
magnitude  the  runaway  speed  to  be  cared  for  will  be  about 
200  per  cent  of  normal.  It  may  be  stated  in  general  that 
when  a  reaction  turbine  is  working  at  the  most  efficient 
speed  and  the  head  is  constant  the  runaway  speed  may  be 
as  low  as  150  per  cent  or  as  high  as  180  per  cent,  according 
to  the  type  of  wheel.  When  the  head  is  low,  however, 
and  there  is  a  wide  variation  of  head  under  different  con¬ 
ditions  of  stream  flow,  and  the  wheel  is  designed  to  work 
over  the  whole  range  of  heads  with  a  normal  speed  cor¬ 
responding  to  the  central  range,  the  runaway  speed  under 
the  maximum  head  may  be  200  per  cent  or  more  of  the 
normal  speed.  These  conclusions  are  rather  general  and 
the  author  always  recommends  a  detailed  analysis  of  each 
case. 

LOCALIZERS,  SUPPRESSORS  AND  EXPERIMENTS. 

An  experimental  study  of  the  application  of  localizers  of 
faulty  feeders  and  an  arcing  ground  suppressor  to  a  large 
high-tension  distribution  system  was  presented  by  Prof. 
E.  E.  F.  Creighton,  of  Schenectady,  N.  Y.,  and  Mr.  J.  T. 
Whittlesey,  of  Newark,  N.  J.  The  localizer  is  a  special 
type  of  relay  which  is  connected  to  a  series  transformer  in 
each  feeder,  and  lights  a  signal  lamp  and  sounds  an  alarm 
when  an  accidental  contact  or  arc  occurs  between  one  phase 
and  ground.  This  apparatus  is  part  of  the  general  scheme 
of  protection  for  cable  systems  and  is  used  especially  in 
connection  with  the  arcing  grounding  suppressor.  The 
latter  extinguishes  an  accidental  arc  from  one  phase  to 
ground  a  small  fraction  of  a  second  after  it  forms.  The 
authors  presented  results  of  their  experiments  in  consider¬ 
able  detail,  accompanied  by  a  large  number  of  oscillograms, 
showing  the  instantaneous  effects.  They  conclude  that  gen¬ 
erators  on  a  loaded  three-phase  system  practically  maintain 
constant  delta  potential,  and  that  the  generators  themselves 
generate  nearly  constant  and  stable  star  potential.  Any 
shifting  in  the  generator  neutral  on  a  loaded  system  is 
merely  transitory.  No  dangerous  potentials  were  observed 
during  the  operation  of  arcing  ground  suppressors.  The 
protective  effects  of  the  grounded  neutral  may  be  obtained 
l)y  connecting  aluminum  cells  between  the  generator  neutral 
and  the  ground :  at  the  same  time  this  will  avoid  all  the 
objectionable  effects  of  short-circuits  and  cross-currents 
that  attend  a  grounded  neutral.  The  insulation  resistance 
of  mixed  overhead  and  underground  systems  is  largely  de¬ 
termined  by  the  insulator  leakage.  Weather  conditions 
changed  the  insulation  of  the  system  tested  from  5000  ohms 
to  more  than  500  megohms. 

RELAY  PROTECTIVE  SYSTEMS. 

A  paper  describing  relay  protective  systems  with  refer¬ 
ence  both  to  Continental  and  American  practice  was  pre¬ 
sented  by  Mr.  L.  L.  Elden,  of  Boston,  Mass.  There  have 
been  no  material  changes  in  the  construction  or  commercial 
applications  of  this  class  of  apparatus  under  American  con- 
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diticns  for  a  number  of  years.  In  response  to  demands  for 
modification  of  the  characteristics  of  time-limit  overload 
relays  certain  changes  have  been  made  in  existing  types, 
and,  further,  a  new  type  of  relay  has  been  introduced,  all 
of  which  have  increased  the  facilities  for  obtaining  selec¬ 
tive  action  between  the  different  relays.  Generators  are  not 
arranged  in  general  for  automatic  disconnection  from  the 
system  which  they  supply,  but  reverse  power  relays  are 
sometimes  used  to  operate  signals  to  indicate  the  reversal 
of  power  in  generator  circuits.  The  relay  protection  em¬ 
ployed  for  transmission  lines  varies  with  the  type  of  system 
and  method  of  operating.  But  as  a  rule  the  instantaneous,  the 
inverse-time-limit  or  the  definite-time-limit  types  of  relays 
have  been  used,  depending  upon  the  judgment  of  the  engi¬ 
neer.  Fairly  satisfactory  results  have  been  obtained  with 
this  protection  when  applied  to  radial-feeder  systems,  but 
indifferent  or  unsatisfactory  results  when  applied  to  ring- 
feeder  systems.  Marked  progress  has  been  made  in  the  de¬ 
velopment  of  protective  equipment  abroad,  and  the  system 
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Typical  Arrangement  of  Mcrz-Price  Protective  System. 


invented  by  Messrs.  Merz  and  Price,  of  London,  F.ng.,  has 
worked  out  very  satisfactorily.  A  number  of  arrangements 
of  the  Merz-Price  system  are  shown  in  the  accompanying 
illustration. 

The  Merz-Price  system  operates  on  the  principle  that  if  a 
conductor  in  service  is  in  proper  condition  the  current  enter¬ 
ing  it  at  one  end  and  leaving  it  at  the  other  must  be  of  the 
same  value.  When  a  fault  develops  the  currents  become 
unequal,  and  this  causes  an  unbalance  in  the  pilot  circuit, 
which,  in  turn,  causes  the  switches  at  each  end  of  the  circuit 
to  be  instantaneously  tripped.  As  adopted  in  English  prac¬ 
tice,  this  system  has  made  it  possible  to  employ  substations 
without  attendance  of  any  character.  The  author  also 
showed  modifications  of  the  Merz-Price  system  designed  to 
afford  current-balance  protection  to  generators  or  trans¬ 
formers  and  also  emf-balance  protection.  A  great  many 
modifications  of  the  Merz-Price  system  can  be  worked  out 
to  fit  special  conditions.  The  author  also  described  briefly 
the  Hochstader  system  of  protection  employed  in  Germany. 
The  last  system,  however,  depends  upon  the  use  of  a  special 
form  of  construction  in  underground  cables. 

Discussion. 

In  opening  the  discussion  on  the  papers  by  Messrs. 
Creighton  and  Whittlesey,  and  Elden,  Mr.  D.  W.  Roper, 
Chicago,  asked  why  the  time-limit,  overload  relay  was  em¬ 


ployed  as  shown  in  the  author’s  diagram  and  suggested 
that  it  might  be  there  to  protect  the  busbars.  He  also 
raised  the  question  whether  it  would  be  possible  to  set  this 
relay  so  as  to  discriminate  between  different  kinds  of  cir¬ 
cuit  trouble.  Further  remarks  were  contributed  by  Mr. 
L.  C.  Nicholson,  Buffalo,  N.  Y.,  who  brought  out  the  im¬ 
portant  factor  in  such  protective  systems  introduced  by 
the  time  element  in  oil-switch  operation.  The  shortest 
interval  in  which  an  oil  switch  can  now  be  made  to  operate 
equals  the  duration  of  16  cycles,  and  a  short-circuit  lasting 
for  this  period  will  oftentimes  throw  synchronous  ma¬ 
chines  out  of  step. 

In  closing  the  discussion.  Prof.  Creighton  referred  very 
briefly  to  a  modification  of  the  arcing  ground  suppressor 
described  last  year,  which  provided  protection  against  in¬ 
sulator  troubles  on  overhead  transmission  circuits.  Mr. 
Elden  stated  that  the  time-limit  overload  relay  shown  in 
connection  with  the  Merz-Price  system  is  intended  to  take 
care  of  short-circuits  between  the  phase  wires,  and  it  can 
also  be  used  with  a  high  setting  for  instantaneous  action 
to  disconnect  two  groups  of  ring  feeders.  The  Merz-Price 
apparatus  is  not  affected  by  overload  and  will  respond  only 
to  fault  currents. 


Utilization 


THE  APPLICATION  OF  ELECTRIC  DRIVE  TO  PAPER  CALENDERS. 

It  was  Stated  by  the  author  of  this  paper,  Mr.  E.  C. 
Morse,  of  Boston,  that  motor  drives  have  been  employed  in 
paper  mills  for  the  last  twenty  years,  and  that  they  have 
been  successfully  applied  to  every  machine  used  in  the 
process  of  paper  making.  For  this  reason  it  has  been  pos¬ 
sible  to  study  the  power  requirements  of  various  paper  ma¬ 
chines  and  much  useful  information  has  been  obtained,  but 
very  little  of  it  published.  The  author’s  object  was  to  set 
forth  .some  of  the  facts  tliat  have  been  observed  and  state 
any  conclusions  which  appear  to  be  warranted.  His  sub¬ 
ject  matter  was  confined  to  tbe  finishing  department  of  the 
paper  mill,  and  especially  to  the  motor  drives  for  three 
types  of  paper  calenders,  known  as  super  calenders,  sheet 
calenders  and  platers.  The  methods  of  drive  and  the  power 
requirements  were  discussed  in  each  case,  and  typical  load 
curves  were  presented.  A  number  of  illustrations  were  in¬ 
cluded  showing  typical  motor  drives.  The  problem  of  speed 
control  is  highly  important,  and  it  is  very  essential  to  obtain 
uniform  and  smooth  acceleration  from  minimum  to  maxi¬ 
mum  speed.  It  is  also  essential  to  be  able  to  operate  at 
various  speeds  so  as  to  accommodate  various  grades  of 
paper,  and  it  is  important  to  be  able  to  stop  the  calender 
quickly  from  various  points.  When  alternating-current 
motors  are  employed  the  wound  secondary  type  is  nearly 
always  adopted,  and  the  speed  control  is  obtained  by  the 
variation  of  external  resistance  in  the  secondary  circuit. 
The  author  presented  comparative  cost  data  for  several 
installations  and  concluded  with  the  statement  that  it  is 
quite  evident  that  increased  quality  and  quantity  of  pro¬ 
duction  is  obtained  by  the  use  of  electric  drives  in  the 
finishing  department  of  a  paper  mill.  This,  he  said,  is  due 
to  the  fact  that  each  machine  is  under  perfect  speed  control 
and  each  kind  of  paper  is  finished  at  the  most  advantageous 
speed. 


ELECTRIC  DRIVE  FOR  PAPER  MACHINES. 

The  chief  advantages  of  the  electric  drive  for  paper  ma¬ 
chines  were  presented  in  a  brief  illustrated  paper  by  Mr.  J. 
S.  Henderson,  Jr.,  of  Pittsburgh,  Pa.  The  operating  prin¬ 
ciple  of  the  paper  machine  is  quite  simple  and  consists 
essentially  in  the  separation  of  the  paper  fiber  from  its  sus¬ 
pension  in  water,  first  by  wire  gauze  and  then  by  pressing 
and  drying.  The  principal  parts  of  the  machine  are  the 
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wire,  which  is  driven  by  a  couch  roll,  the  press  rolls,  the 
driers,  calenders,  reel  and  the  winifciff  These  parts  con.sti- 
tute  what  is  known  as  the  variablerap»«d  portion  of  the  ma¬ 
chine,  while  such  other  portions  as  the  stuff  pumps,  vacuum 
pumps,  screens,  shake,  etc.,  are  driven  at  constant  speed. 
The  required  speed  range  may  be  as  great  as  lo  to  i,  de¬ 
pending  upon  the  class  of  output.  It  is  essential  to  obtain 
good  speed  regulation  at  any  speed,  with  simple  and  posi¬ 
tive  speed  control  over  the  entire  range,  and  perfectly 
uniform  angular  velocity  at  all  times.  Numerous  econ¬ 
omies  result  from  the  use  of  electric  drives,  which  also 
possess  simplicity  and  require  but  a  small  amount  of  floor 
space  and  comparatively  little  attendance.  Such  drives  have 
the  further  advantage  that  the  speed  is  independent  of  the 
load.  After  discussing  the  standard  methods  of  speed  con¬ 
trol,  the  author  summarized  his  presentation  in  the  state¬ 
ment  that  a  successful  paper-machine  drive  should  furnish 
the  desired  speed  range  in  a  simple  and  positive  manner, 
with  good  regulation  at  each  speed  from  about  three-quarter 
load  to  full  load,  and  should  be  able  to  carry  all  loads  con¬ 
tinuously  and  economically. 

Discussion. 

Mr.  \V.  B.  Jackson,  of  Chicago,  contributed  briefly  to 
the  discussion  of  the  papers  by  Messrs.  Morse  and  Hen¬ 
derson,  and  suggested  possible  advantages  in  developing 
an  electric  clutch  or  accelerator  for  obtaining  very  close 
speed  control  and  producing  smoother  acceleration,  such 
devices  to  be  incorporated  as  part  of  the  general  speed 
control  system.  Mr.  Henderson  agreed  that  such  a  device 
would  have  theoretical  advantages,  but  stated  that  he  did 
not  consider  it  commercially  necessary. 

ELECTRICITY  ON  THE  FARM. 

The  numerous  and  increasing  uses  for  electricity  on  the 
farm  were  presented  in  an  illustrated  paper  by  Mr.  Putnam 
A.  Bates,  of  New  York  City.  Attention  was  called  by  the 
author  to  the  reviving  interest  in  agriculture  and  the  de¬ 
sirability  of  doing  everything  possible  to  improve  the  farm¬ 
er’s  conditions.  Several  references  were  made  to  the  farm 
uses  for  electricity  which  have  been  developed  in  the  Far 
West  and  along  the  Pacific  Coast,  particularly  in  irriga¬ 
tion  pumping.  Many  applications  of  motor  drives  to  re- 
I)lace  manual  labor  in  farmwork  were  described  and  illus¬ 
trated.  The  author  also  touched  upon  the  subject  of  iso¬ 
lated  plants  for  supplying  a  single  farm,  or  possibly  a  group 
of  farms,  which  might  be  situated  outside  of  the  zone  of 
central-station  service.  The  convenience  of  local  telephone 
service  about  the  farm  was  briefly  dw’elt  upon.  The  use  of 
electrical  energy  for  lighting,  heating  and  motor  service 
also  diminishes  the  fire  risk,  which  is  a  very  important  con¬ 
sideration  in  rural  communities,  where  public  fire  protection 
is  almost  universally  impracticable. 

Discussion. 

A  brief  discussion  was  participated  in  by  Messrs.  J.  D. 
Merrifield,  Pasadena,  Cal. ;  L.  L.  Elden,  Boston,  Mass., 
and  J.  A.  Moyer,  Ann  Arbor,  Mich.  It  was  pointed  out 
that  the  central-station  company  operating  in  Boston  and 
vicinity  is  making  an  aggressive  campaign  to  secure  farm 
business  and  is  advertising  extensively  by  means  of  a  trav¬ 
eling  exhibit  known  as  the  “Edison  Farm.”  In  reply  to  a 
question  the  author  stated  that  isolated  plants  and  central- 
station  service  seldom  come  into  competition  for  farm 
business  inasmuch  as  the  latter  is  almost  invariably  em¬ 
ployed  if  it  is  available  at  reasonable  prices.  When,  how¬ 
ever,  it  is  necessary  to  install  an  isolated  plant,  the  author 
invariably  recommends  the  use  of  storage  batteries  for 
emergency  and  breakdown  service.  He  described  at  con¬ 
siderable  length  the  seemingly  wonderful  field  of  develop¬ 
ment  which  awaits  the  central  station  when  the  farmer 
is  once  aroused  to  the  great  advantages  resulting  from  the 
use  of  electricity. 


Illumination 


On  June  26  President  Dunn  called  to  order  the  joint  meet¬ 
ing  of  the  American  Institute  of  Electrical  Engineers  with 
the  Illuminating  Engineering  Society.  He  spoke  briefly  of 
the  intimate  and  cordial  relations  which  exist  between  the 
two  societies,  and  then  introduced  President  V.  R.  Lansingh, 
of  the  Illuminating  Engineering  Society,  who  addressed  the 
meeting.  Mr.  Lansingh  commented  upon  this  gathering  of 
one  of  the  oldest  and  most  influential  engineering  organiza¬ 
tions  with  the  youngest  of  all  the  engineering  societies. 
This  occasion,  he  said,  marked  the  first  joint  meeting  of 
the  I.  E.  S.  with  another  national  engineering  society  at 
its  annual  meeting.  The  art  of  illumination,  regarded  as  a 
branch  of  engineering,  received  its  greatest  impetus  on  the 
occasion  of  the  famous  series  of  lectures  delivered  on  the 
subject  two  years  ago  at  Johns  Hopkins  University.  Since 
that  time  this  branch  of  engineering  has  been  well  estab¬ 
lished  and  is  now  universally  recognized. 

THE  PROBLEMS  OF  INTERIOR  ILLUMINATION.. 

Mr.  Bassett  Jones,  Jr.,  of  New  York  City,  presented  a 
paper  in  which  were  discussed  the  problems  met  in  interior 
illumination.  The  illuminating  engineer  must  consider,  first, 
the  kind  of  work  to  be  done  by  artificial  light;  second,  the 
distribution  of  light  flux  that  will  make  it  possible  to  do  the 
work  at  the  highest  efficiency,  and,  third,  the  character  and 
arrangement  of  illuminants  that  will  produce  the  desired 
results  most  economically.  It  is  very  essential  for  the 
engineer  to  grasp  and  appreciate  the  lighting  effect  which  is 
desired,  and  especially  he  ought  to  understand  the  relation 
of  shadow  and  color  to  design,  in  order  to  preserve  the 
value  of  the  architectural  treatment  and  ornamentation. 
The  engineer  ought  to  know  enough  about  color  and  about 
pigments  to  discern  beforehand  exactly  what  effect  any 
particular  tone  or  intensity  in  the  light  will  have  upon  the 
color  scheme,  because  both  color  and  intensity  in  light  pro¬ 
duce  marked  effects  on  color  pigments,  and  these  effects 
vary  with  the  character  and  saturation  of  the  pigments. 
The  possibility  of  altering  the  character  of  color  ornamenta¬ 
tion  by  modifications  in  the  color  of  the  illumination 
presents  a  remarkable  field  for  the  display  of  good  taste 
and  ingenuity.  Shadows  constitute  a  most  important  means 
of  setting  off  relief  design,  and  the  engineer  should  be 
especially  careful  to  see  that  the  lighting  scheme  secures  the 
desired  effect.  The  reversal  of  shadows  by  improperly 
directed  light,  or  the  apparent  flattening  of  relief  orna¬ 
mentation  by  excessive  diffusion  of  light,  is,  of  course, 
disastrous  to  architectural  beauty. 

Obviously  a  large  amount  of  co-operation  is  needed  be¬ 
tween  the  illuminating  engineer  and  the  architect  in  refer¬ 
ence  to  interior  effects.  When  the  location  of  the  light 
source  has  been  fixed  the  amount  of  flux  to  be  generated 
can  be  calculated  by  three  methods,  which  the  author  char¬ 
acterized  as  the  point  by  point  method,  the  flux  method 
and  the  absorption  method.  He  concluded  his  paper  with  a 
discussion  of  these  methods,  by  the  aid  of  specific  examples. 

INDUSTRIAL  ILLUMINATION  AND  THE  AVERAGE  PERFORMANCE 
OF  LIGHTING  SYSTEMS. 

A  paper  containing  a  brief  symposium  on  the  lighting 
of  industrial  establishments,  with  reference  both  to  the 
type  of  installation  and  the  results  obtained  under  working 
conditions,  was  presented  by  Mr.  C.  E.  Clewell,  Pittsburgh, 
Pa.  Factory  work  may  be  grouped,  generally  speaking,  into 
two  kinds.  The  first  includes  many  sorts  of  bench  work,  on 
the  horizontal  plane,  which  requires  in  the  main  only  down¬ 
ward  illumination.  The  other  kind  includes  machine  tool 
operations,  foundry  molds,  rolling  mills  and  the  like,  where 
the  side  diffusion  of  illumination,  as  well  as  the  vertical. 
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plays  an  important  part  in  the  results.  The  size  and  shape 
of  lamps  to  be  employed  depend  in  a  large  measure  on  the 
ceiling,  roofs  and  trusses.  The  author  devoted  much  of  his 
paper  to  a  discussion  of  the  efficiency  of  utilization,  and 
presented  a  comprehensive  table  showing  the  results  of 
extensive  tests  which  have  been  conducted  during  the  past 
year  to  determine  the  results  obtained  in  practice.  It  was 
sought  to  establish  the  actual  efficiency  of  various  illumina¬ 
tion  systems  in  comparison  with  the  theoretical  efficiency 
which  might  be  supposed  to  exist  from  calculations  based  on 
the  candle-power  distribution  curves.  Particular  attention 
was  paid  to  the  condition  of  the  lamps  and  reflectors  and 
their  state  of  cleanliness.  Five  typical  interior  locations  were 
selected,  all  of  which  were  equipped  with  tungsten  lamps 
and  glass  reflectors.  Tests  were  then  made  for  a  period  of 
seventeen  weeks.  The  results  were  presented  in  tabular 
form,  some  of  which  were  plotted  as  curves.  Great  attention 
was  given  to  the  loss  of  efficiency  resulting  from  accumu¬ 
lations  of  dirt.  The  author’s  conclusions  on  the  economic 
relation  of  wages  to  illumination  are  especially  interesting 
and  instructive.  The  wages  for  six  minutes  per  day  in  the 
average  shop  or  factory  pay  for  entirely  adequate  illumina¬ 
tion,  and  when  one  considers  that  nearly  all  such  establish¬ 
ments  have  some  lighting  facilities,  it  becomes  evident  that 
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good  illumination,  which  plays  so  large  a  part  in  the 
efficiency  of  workmanship,  is  most  emphatically  justified. 
The  author  also  stated  that  it  is  economical  to  clean  lamps 
and  reflectors  much  more  frequently  than  is  now  the  custom 
or  the  rule. 

Discussion. 

The  papers  by  Messrs.  Clewell  and  Jones  were  discussed 
together.  The  discussion  was  opened  by  Mr.  D.  McFarlan 
Moore,  Newark,  N.  J.  He  emphasized  how  essential  it  is 
to  consider  the  effect  of  shadows  in  designing  interior 
illumination  systems  and  pointed  out  that  each  problem 
should  be  considered  from  the  standpoints  of  both  day  and 
night  effects.  The  speaker  also  regretted  that  Mr.  Jones 
did  not  explain  more  in  detail  some  of  the  interesting  color 
effects  which  he  demonstrated. 

Mr.  P.  S.  Millar,  New  York  City,  complimented  Mr. 
Jones’  paper  as  typifying  in  an  excellent  manner  the  real 
nature  of  illuminating  engineering  and  touched  upon  the 
importance  of  securing  high  efficiency  in  illumination.  He 
expressed  the  hope  that  Mr.  Jones  would  relate  in  further 
detail  his  researches  which  preceded  the  interesting  results 
given  in  his  experimental  demonstrations. 

Dr.  C.  F.  Scott,  New  Haven,  Conn.,  discussed  the  char¬ 
acteristic  attitude  toward  problems  in  factory  illumination 
a  number  of  years  ago,  and  from  some  of  his  own  ex¬ 
periences  drew  the  lesson  that  illuminating  engineering  is  a 
subject  quite  as  complex  and  requiring  fully  as  much  study 


as  many  other  engineering  specialties.  He  then  described 
the  results  of  poor  illumination  in  a  drafting  room  and  re¬ 
lated  how  the  correction  of  faulty  conditions  enabled  each 
draftsman  to  increase  his  output  by  an  amount  correspond¬ 
ing  to  one-half  or  three-fourths  of  an  hour’s  work  each  day. 

Dr.  A.  E.  Kennedy  emphasized  the  economic  importance 
of  keeping  lamps  and  fixtures  clean,  as  shown  by  the  results 
presented  in  Mr.  Clewell’s  paper. 

Dr.  C.  H.  Sharp,  of  New  York  City,  said  that  while  the 
conclusions  presented  in  Mr.  Clewell’s  paper  are  not  new,  it 
is  nevertheless  valuable  to  have  additional  data.  In  shop 
lighting,  he  stated,  it  is  quite  essential  to  study  the  needs 
of  each  particular  machine  as  to  the  direction,  quantity  and 
intensity  of  light  required.  We  are  now  beginning  to 
appreciate,  the  speaker  stated,  that  illuminating  engineering 
is  a  complex  and  sometimes  difficult  subject.  He  com¬ 
plimented  Mr.  Clewell’s  method  of  expressing  the  loss  in 
illumination  due  to  dirty  lamps  and  glassware  in  terms  of 
the  extra  wages  of  the  workmen  whose  efficiency  is 
diminished  by  the  want  of  adequate  light.  Dr.  Sharp  also 
cautioned  against  accepting  the  judgment  of  a  workman  as 
to  the  amount  of  light  needed  to  enable  him  to  do  his  work 
at  the  best  advantage. 

Prof.  F.  C.  Caldwell,  Columbus,  Ohio,  pointed  out  the 
characteristic  differences  between  natural  illumination  by 
daylight  and  artificial  illumination  employed  at  night.  There 
is  also  to  be  taken  into  account  the  physiological  effect  of 
sudden  transition  from  daylight  to  artificial  light  for  short 
periods. 

Mr.  G.  H.  Stickney,  of  Harrison,  N.  J.,  emphasized  the 
marked  difference  in-  character  between  the  two  papers,  one 
dealing  with  decorative  and  the  other  with  industrial  light¬ 
ing.  He  also  mentioned  the  interesting  fact  that  the  cost  of 
adequate  lighting  is  sometimes  stated  as  equal  to  i  per  cent 
of  the  salaries  of  the  employees  who  work  under  it.  The 
distressing  physiological  effects  of  glare  caused  by  a  case 
of  improper  office  lighting  were  briefly  described  by  Mr.  W. 
J.  Hammer,  of  New  York  City.  He  also  pointed  out  that 
the  proper  remedy  is  frequently  a  simple  one,  but  neverthe¬ 
less  many  examples  of  bad  lighting  continue  to  exist  for 
want  of  recognition  of  their  disadvantages  and  dangers. 

Mr.  E.  A.  Champlin,  of  Boston,  Mass.,  stated  that  while 
drafting  rooms  are  often  well  arranged  for  natural  illumi¬ 
nation  by  daylight,  quite  frequently  the  artificial  lighting 
is  badly  planned  and  even  comes  from  the  opposite 
direction. 

In  closing  the  discussion  on  his  paper,  Mr.  Clewell  said 
that  industrial  lighting  involves  problems  as  complex  on  the 
whole  as  those  met  in  decorative  lighting.  He  stated  that 
careful  attention  was  given  during  the  tests  described  in  his 
paper  to  the  matter  of  noting  the  depreciation  of  walls  and 
ceilings,  but  no  such  effect  was  observed.  He  also  re¬ 
ferred  to  a  specific  case  in  which  individual  lighting  units 
over  each  machine  in  an  industrial  plant  were  removed, 
although  the  change  was  protested  against  by  the  workmen. 
The  same  men,  however,  approved  of  the  change  after  they 
had  had  an  opportunity  to  work  undef  better  illumination. 
This  shows  that  prejudice  is  often  a  factor  and  also  demon¬ 
strates  that  the  judgment  of  the  workmen  cannot  be  taken 
at  its  face  value. 

While  closing  the  discussion  on  his  paper,  Mr.  Jones 
pointed  out  that  ordinary  daylight  is  directed  light.  When 
daylight  is  perfectly  diffused  by  a  thin  overcast  sky  the  high 
intensity  of  illumination  in  every  direction  fatigues  the  eye 
and  makes  it  difficult  to  look  directly  at  lighted  objects.  He 
said  that  many  architects  still  cling  to  old-fashioned  notions 
concerning  illumination,  and  related  some  of  the  tests  which 
he  had  made  in  order  to  demonstrate  to  architects  the  best 
colors  to  be  employed  in  decorating  rooms  under  different 
conditions.  For  example,  a  room  with  a  north  exposure 
should  be  painted  blue  in  order  to  reflect  the  blue  light 
which  is  characteristic  of  the  northern  sky,  while  a  room 
with  a  southern  exposure  should  be  decorated  with  a  buff 
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color  in  order  to  reflect  the  yellow  light  from  the  southern 
sky.  In  concluding,  he  stated  that  his  investigations  of 
color  effects  were  made  so  hurriedly  and  under  such  high 
pressure  to  reach  conclusions  by  the  most  direct  route  that 
he  hesitated  to  present  a  detailed  account  of  all  his  experi¬ 
ments  leading  up  to  the  results  just  demonstrated  to  the 
audience. 


understanding  of  the  principles  of  correct  illumination. 
The  first  edition  of  the  primer  is  necessarily  limited  by  the 
financial  resources  of  the  Illuminating  Engineering  Society, 
but  he  said  that  arrangements  will  be  made  whereby  any 
responsible  engineer,  firm  or  corporation  may  obtain  per¬ 
mission  to  reprint  the  primer  in  full  for  such  general  dis¬ 
tribution  as  may  be  desired. 


ILLUMINATION  AND  ELECTRICAL  ENGINEERING. 

Dr.  Louis  Bell,  Boston,  Mass.,  delivered  an  address  de¬ 
voted  to  the  relations  of  illuminating  engineering  to  the 
other  arts  and  sciences,  and  particularly  to  electrical  engi¬ 
neering.  It  may  be  said  from  the  standpoint  of  the  illumi¬ 
nating  engineer  that  electrical  engineering  constitutes  his 
most  important  source  of  supply  or  raw  materials.  Illumi¬ 
nation  is  by  no  means  a  new  art,  but  the  utilization  of  light 
has  made  tremendous  strides  in  the  quarter  century  which 
has  elapsed  since  the  introduction  of  electric  lighting  on  a 
commercial  scale.  Of  course  much  of  what  now  consti¬ 
tutes  both  the  art  and  science  of  illumination  was  developed 
many  years  before  the  advent  of  electric  lighting,  and  in 
numerous  instances  modern  practice  is  founded  upon  prin¬ 
ciples  which  were  first  stated  more  than  half  a  century  ago. 

Illuminating  engineering,  briefly,  is  the  science  and  art 
of  utilizing  light  sources  to  obtain  efficient  illumination. 
As  a  science  it  consists  of  a  body  of  physical  principles 
and  data  .which  deals  with  the  radiation  of  luminous  energy 
from  source  to  destination.  Again,  as  an  art,  it  involves 
the  adaptation  of  particular  kinds  of  light  sources  so  as  to 
utilize  their  peculiarities  in  the  most  effective  manner.  In 
one  sense  we  may  say  that  where  electrical  engineering 
stops  illuminating  engineering  commences,  but  the  latter 
springs  also  from  important  sources  in  a  number  of  other 
arts  and  comes  very  intimately  in  contact  with  industrial 
chemistry.  Illuminating  engineering  transcends  to  a  far 
greater  e.xtent  than  any  other  branch  of  engineering  the 
limits  of  pure  mathematics  or  physics,  and  extends  into 
the  realms  of  physiology  and  psychology.  The  fact  that 
illuminating  engineering  is  thus  interlocked  with  many 
sciences  is  no  doubt  the  chief  reason  why  it  seemed  in 
the  beginning  a  thing  so  intangible  and  indefinite.  While 
illuminating  engineering  must  stand  by  itself,  it  depends 
nevertheless  to  a  greater  extent  upon  electrical  engineer¬ 
ing  than  any  other  branch. 

The  author  went  on  to  describe  the  differences  between 
natural  and  artificial  light  and  stated  that  one  of  the  great¬ 
est  tasks  now  before  the  electrical  engineer  is  that  of  ob¬ 
taining  luminous  radiation  at  high  efficiency  but  greatly 
diminished  intensity,  and  remarked  that  perhaps  the  chemi¬ 
cal  engineer  may  outstrip  his  electrical  rival  in  struggling 
for  this  goal.  Rut  the  resources  of  electrical  engineering 
make  it  likely  that  electric  light  will  be  the  light  of  the 
future.  .Although  gas  and  oil  are  still  with  us.  their  future 
.<;phere  of  usefulness  apparently  lies  in  the  production  of 
heat  and  motor  service. 

There  being  no  discussion  on  Dr.  Rell’s  paper,  he  was 
next  called  upon  to  say  a  few  words  in  regard  to  the  im¬ 
portant  work  which  has  been  carried  on  by  a  committee  of 
the  Illuminating  Engineering  Society  in  preparing  the  “Illu¬ 
mination  Primer." 

THE  ILLUMINATION  PRIMER. 

Dr.  Bell  stated  that  more  than  a  year  ago  the  committee 
undertook  the  difficult  task  of  stating  the  fundamentals  of 
illumination  in  brief  and  simple  language  for  the  instruc¬ 
tion  of  the  general  public  in  this  new  and  important  art. 
After  long  and  arduous  labors  by  the  committee  and  many 
revisions  of  the  original  draft  the  “Illumination  Primer" 
was  finally  condensed  to  twenty  pages,  and  the  original 
copy  is  now  in  the  hands  of  the  printer.  Dr.  Bell  stated 
that  the  primer  is  not  intended  in  any  sense  to  be  a  sum¬ 
mary  of  knowledge  for  the  benefit  of  engineers,  but  instead 
is  designed  to  guide  the  general  public  toward  a  better 


RELATIONS  OF  COLOR  TO  ILLUMINATION. 

Dr.  Herbert  E.  Ives,  Cleveland,  delivered  a  lecture  on 
the  relations  of  color  to  illumination  work,  which  was 
supplemented  by  lantern  slides  and  demonstrations.  The 
general  problem,  he  said,  is  divisible  into  two  parts,  the 
first  of  which  concerns  the  determination  of  the  facts  by. 
pure  scientists,  and  the  second  their  utilization  by  engi¬ 
neers.  After  discussing  spectrum  analysis  and  throwing 
several  spectra  on  the  screen,  he  demonstrated  by  means 
of  an  ingenious  apparatus  that  any  color  can  be  duplicated 
by  a  mixture  in  proper  proportions  of  red,  green  and  blue. 
After  discussing  these  effects  the  speaker  turned  to  the 
subject  of  producing  artificial  daylight  and  pointed  out 
some  of  the  difficulties  in  this  problem.  He  showed  three 
examples  of  so-called  artificial  daylight  which  appeared 
very  closely  alike  to  the  ordinary  observer.  Their  dif¬ 
ference  was  demonstrated  quite  clearly  by  testing  the  color 
of  ordinary  fabrics  when  exposed  to  each  kind  of  light  and 
also  to  the  light  on  an  ordinary  carbon-filament  lamp. 
Numerous  interesting  examples  of  this  character  were 
demonstrated.  The  speaker  explained  that  the  phenomenon 
is  due  to  certain  missing  characteristics  in  the  spectrum 
of  the  artificial  light  and  to  other  peculiarities  in  the  spec¬ 
trum  of  the  dye  colors.  The  production  of  a  perfect  arti¬ 
ficial  light,  the  speaker  stated,  is  of  considerable  com¬ 
mercial  importance. 

Discussion. 

Among  those  who  contributed  to  the  discussion  following 
Dr.  Ives’  demonstrations  were  Dr.  C.  F.  Scott,  New  Haven, 
Conn.;  Mr.  W.  J.  Hammer,  New  York  City,  and  Dr.  C.  H. 
Sharp,  New  York  City.  Referring  to  those  demonstrations 
which  showed  the  interesting  effects  of  defective  artificial 
daylight  on  the  color  of  fabrics,  Mr.  W.  J.  Hammer  made 
the  rather  startling  statement  that  he  has  found  a  substance 
which  will  glow  a  blood-red  color  when  exposed  to  light  of 
any  character  whatever.  Dr.  Sharp  commented  on  the  very 
striking  effects  shown  in  colored  fabrics,  which  he  said  are 
caused  partly  by  the  peculiarities  of  the  spectra  of  the  dyes 
employed.  In  closing  the  discussion.  Dr.  Ives  stated  that 
the  problem  of  producing  stability  in  the  colors  of  fabrics 
is  open  to  two  lines  of  attack.  The  dyer  is  naturally  inter¬ 
ested  in  avoiding  the  weird  effects  which  had  been  so  clearly 
illustrated  and  is  therefore  desirous  of  obtaining  dyes  which 
tend  as  much  as  possible  to  maintain  color  stability  under 
different  kinds  of  artificial  illumination.  On  the  other 
hand,  the  illuminating  engineer  is  anxious  to  produce  an 
artificial  pure  white  light  which  imitates  daylight  to  the 
closest  possible  degree. 


Electric  Railwa)rs 


The  first  railway  session  of  the  convention  was  called  to 
order  by  Fresident  Dunn  at  Wednesday  noon.  The  meet¬ 
ing  was  devoted  to  a  discussion  of  the  paper  by  Mr.  Samuel 
Insull  read  before  the  April  5  meeting  of  the  American 
Institute  of  Electrical  Engineers  in  New  York,  dealing 
with  the  generation  and  primary  distribution  of  energy  for 
given  areas,  and  at  that  time  it  was  announced  that  the 
paper  would  be  taken  up  for  general  discussion  at  the  next 
annual  convention.  The  author  stated  that  he  was  not 
viewing  the  question  of  railway  electrification  from  the 
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railroad  operating  standpoint,  but  rather  from  the  point 
of  view  of  the  central-station  man  who  sees  an  economic 
advantage  in  securing  this  class  of  load.  It  is  interesting 
and  significant  to  note  that  the  railroad  demand  is  only 
about  15  to  20  per  cent  of  the  total  demand  for  energy  in 
any  community,  and  the  author  further  expressed  the 
opinion  that  the  amount  of  energy  required  to  operate  the 
terminal  and  suburban  systems  of  all  the  trunk  lines  center¬ 
ing  in  New  York  City  would  be  less  than  the  total  energy 
required  to  operate  the  isolated  electric-light  plants  in  the 
same  territory.  The  keynote  of  the  paper  is  found  in  the 
statement  that  the  concentration  of  the  production  of  en¬ 
ergy,  for  all  the  purposes  required  in  a  given  area  occupied 
by  a  large  center  of  population,  would  result  in  substantial 
savings  in  capital  and  operating  expenses.  Taking  New 
York  City  as  an  example,  he  pointed  out  that  the  savings 
obtained  in  this  manner  would  provide  sufficiently  for  the 
generating  capacity  and  primary  transmission  systems  nec¬ 
essary  to  electrify  the  railroad  terminals  and  suburban 
service  of  all  the  trunk  lines  centering  there.  The  per¬ 
centage  of  saving  is  not  so  impressive  as  the  actual  mag¬ 
nitude  in  dollars.  The  manner  in  which  this  saving  can 
be  realized  consists,  in  a  word,  of  taking  advantage  of  the 
diversity  of  demand  in  different  classes  of  consumption  or 
load.  The  first  illustration  presented  was  that  of  New 
York  City,  where  the  combined  load  of  electrified  steam 
railroads,  lighting  and  motor  service  and  street  railways, 
regarded  as  separate  systems,  was  given  as  678,000  kw  for 
the  peak  of  last  winter,  while  operated  as  a  single  system 
the  demand  would  have  amounted  only  to  630,000  kw',  leav¬ 
ing  a  saving  of  47,000  kw,  corresponding  to  a  diversity 
factor  of  jYi  per  cent. 

The  author  pointed  out  that  the  farther  the  electrifica¬ 
tion  of  railroads  extends  from  the  terminals  the  less  in¬ 
fluence  the  suburban  service  will  have  upon  the  demand 
and  the  greater  will  be  the  diversity  factor.  Suburban 
travel  produces  two  peaks  of  demand,  one  in  the  morning 
and  one  in  the  evening,  and  the  peaks  are  accentuated  by 
the  necessity  of  heating  the  cars  in  cold  weather  and  the 
extra  power  demands  for  traction  during  bad  weather  con¬ 
ditions,  especially  when  low  temperatures  prevail.  The 
steam  railroad  load-factor  is  materially  better  where  sub¬ 
urban  traffic  is  relatively  unimportant. 

Mr.  Insull  presented  other  examples  of  the  savings  which 
would  result  from  unification  of  generating  systems  in  Bos¬ 
ton  and  Chicago,  and  gave  many  data  in  relation  to  the 
power  demand  which  will  result  if  the  railway  terminals  in 
Chicago  are  electrified,  part  of  which  was  embodied  in  an 
appendix  prepared  by  Alessrs.  Paul  Bird.  H.  B.  Gear  and 
E.  J.  Fowler,  of  Chicago. 

Mr.  Frank  J.  Sprague,  New  York,  chairman  of  the  rail¬ 
way  committee  of  the  Institute,  opened  the  discussion.  He 
pointed  out  that  the  discussion  of  the  merits  of  the  three 
principal  .systems  of  electrification  has  been  held  some¬ 
what  in  abeyance  of  late  in  view  of  the  committee’s  belief 
that  what  is  needed  are  actual  results  from  the  operation 
of  existing  electrified  roads.  The  speaker  felt  that  the  cost 
of  energy  is  a  subject  of  fundamental  importance  in  this 
connection.  Efforts  promising  some  success  are  being  made 
to  induce  manufacturers  and  other  interested  parties  to 
take  up  co-operatively  a  specific  railway  electrification  prob¬ 
lem  on  a  large  scale  and  in  a  comprehensive  manner. 

Mr.  Sprague  pointed  out  the  possibilities  of  establishing 
a  financial  organization  prepared  to  take  the  capital  risks 
of  electrification  through  a  contract  providing  for  opera¬ 
tion  by  electric  motive  power  over  a  fixed  term  and  pos¬ 
sibly  providing  for  the  supply  of  rol’ing  stock.  Referring 
to  the  condition  at  New  York  the  speaker  said  that  in  the 
electric  zone  of  the  New  York  Central  lines  the  insur¬ 
ance  of  an  ample  supply  of  energy  is  a  fundamental  neces. 
sity.  the  cost  of  energy  being  a  secondary  consideration. 
The  net  cost  of  producing  energy  in  five  of  the  principal 
generating  plants  supplying  energy  for  train  service  at 


New  York  averaged  about  0.51  cent  per  kw-hour  delivered 
at  the  switchboard  in  1911  and  excluding  fixed  charges. 
This  figure  averages  somewhat  higher  than  the  results  ob¬ 
tained  in  very  large  stations  of  modern  design.  Mr. 
bprague  pointed  out  the  fact  that  the  energy  cost  at  the 
Cos  Cob  station  of  the  New  Haven  system  runs  from  45 
to  60  per  cent  higher  than  in  the  other  plants  serving  elec¬ 
trified  trains  and  suggested  that  the  purchase  of  electricity 
would  have  been  desirable  in  this  case. 

Mr.  H.  G.  Stott,  New  York,  contended  that  Mr.  Insull’s 
results  were  obtained  in  Chicago  by  combining  in  one  or 
two  plants  of  modern  design  the  outputs  of  several  broken- 
down  stations.  He  could  see  no  other  argument  supporting 
Mr.  Insull’s  conclusions.  As  compared  with  an  old  plant  a 
modern  station  ought  to  show  at  least  20  per  cent  gain 
in  economy.  Mr.  Stott  said  that  his  investigations  of  the 
relation  between  load-factor  and  energy  cost  show  that  the 
cost  varies  inversely  as  the  fourth  root  of  the  load-factor. 
He  thought  on  this  basis  that  the  saving  resulting  from 
centralized  plant  operations  in  a  city  like  New  York  would 
be  only  about  one-eighth  of  that  figured  by  Mr.  Insull. 
Mr.  Stott  questioned  the  economy  of  very  large  turbo¬ 
units,  say  of  20,000  kw  rating,  as  compared  with  10,000- 
kw  units  and  touched  upon  the  advantages  of  shifting  the 
load  from  one  plant  to  another  in  an  interconnected  sys¬ 
tem.  The  diversity  factor  is  practically  nil  in  railway 
work.  The  total  installation  equipment  must  be  the  same 
no  matter  how  many  plants  are  combined  in  one.  The 
speaker  disagreed  with  Mr.  InsuH’s  contention  that  50  per 
cent  reserve  equipment  is  required  in  individual  plants 
against  25  per  cent  in  combined  installations.  With 
modern  equipment  a  reserve  of  10  per  cent  is  sufficient, 
provided  this  is  utilized  in  connection  with  the  overload 
range  of  the  equipment.  The  total  cross-section  of  copper 
is  the  same,  regardless  of  how  many  plants  are  required, 
although  the  length  of  copper  obviously  varies  with  the 
conditions.  The  speaker  regretted  that  Mr.  Insull  failed 
to  show  the  results  of  his  plant  combinations  in  detail, 
and  suggested  that  there  should  be  a  division  of  profits 
between  the  manufacturer  of  energy  and  the  consumer. 

Mr.  William  McClellan,  New  York,  said  that  only  a 
certain  number  of  railroads  can  be  electrified  economically 
at  the  present  time.  The  investment  cost  is  the  great 
stumbling  block,  taken  in  connection  with  the  amortization 
of  the  existing  investment.  It  is  his  opinion  that  the 
cost  of  the  third-rail  system,  the  single-phase  system  and 
of  electric  locomotives  is  unlikely  to  be  decreased  to  any 
extent.  If  enlargement  of  plant  does  not  decrease  the  cost 
of  energy  there  is  no  reason  for  working  out  the  sub¬ 
station  idea  still  further.  The  price  of  energy  should  in¬ 
clude  a  means  for  amortizing  old  equipment  so  that  ob¬ 
jectionable  standing  assets  and  corresponding  charges  may 
not  be  continued. 

Mr.  Percy  H.  Thomas,  New  York,  stated  that  there  is 
a  possibility  that  the  railroads  may  be  waiting  for  some¬ 
thing  better  to  turn  up  in  the  electrical  field.  He  felt  cer¬ 
tain  that  the  concentration  of  energy  production  and  dis¬ 
tribution  is  bound  to  increase.  Mr.  W.  G.  Carlton,  New 
York,  pointed  out  the  possible  benefits  of  pooling  loads 
between  stations,  after  the  manner  of  pooling  rolling  stock. 
The  size  of  generating  stations  is  reaching  the  economic 
limit. 

Mr.  Calvert  Townley,  New  York,  stated  that  to  carry 
Mr.  Insull’s  paper  to  its  logical  conclusion  might  lead  to 
the  absurdity  of  concentrating  the  energy  generation  of  the 
United  States  in  a  single  plant,  eliminating  for  the  moment 
the  questions  of  divided  ownership,  municipal  and  state 
boundaries.  The  whole  problem  of  energy  supply  is  dis¬ 
tinctly  an  engineering  question  involving  transmission  and 
distribution  conditions  no  less  than  matters  pertaining  to 
generation.  The  saving  due  to  diversity  factor  is  reduced 
as  the  size  of  the  station  increases.  The  speaker  did  not 
oppose  consolidation  of  plants  but  said  that  he  could  not 
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accept  the  author’s  paper  as  general  cure-all  for  railway 
electrification  problems.  Mr.  Townley  said  that  the  New 
Haven  company  did  not  buy  energy  from  the  New  York 
Central  organization  because  the  lowest  price  quoted  by 
the  latter  was  2  cents  per  kw-hour.  It  was  necessary  to 
have  economical  energy  on  the  system  at  a  certain  time, 
and  hence  the  company  built  its  own  plant  at  Cos  Cob. 
The  poor  load-factor  of  the  New  Haven  system  was  antici¬ 
pated,  but  it  will  probably  be  improved  when  the  progress¬ 
ing  electrification  to  New  Haven  is  completed.  The  ability 
of  the  central  station  to  undertake  to  supply  future  energy 
demands  is  a  strong  argument  in  favor  of  the  purchase  of 
energy  by  railways.  The  increases  in  load  handled  by  the 
central  station  cut  out  the  amortization  of  no  small  in¬ 
vestment  by  the  energy  user. 

Mr.  S.  D.  Sprong,  Brooklyn,  and  Mr.  W.  S.  Lee,  Char¬ 
lotte,  N.  C.,  also  spoke  briefly,  Mr.  Lee  emphasized  the 
increasing  distances  of  modern  transmission  and  voiced  the 
advantages  of  interconnected  networks  with  stations  not 
too  near  together,  carrying  local  loads  and  interchanging 
energy  to  maintain  good  load-factors  in  the  individual  in¬ 
stallations. 

In  closing  Mr.  Sprague  pointed  out  that  Mr.  Insull  in 
no  sense  recommends  the  concentration  of  energy  genera¬ 
tion  under  a  single  exclusive  roof.  Concentration  should 
go  only  so  far  as  to  call  for  units  in  reasonable  size  and 
numbers,  operated  at  a  fair  load-factor.  He  reiterated  the 
opinion  that  the  existing  plants  supplying  energy  to  the 
railroads  in  the  New  York  district  could  be  run  for  less 
money  if  operated  under  a  common  management  with  the 
resulting  interchange  of  loads. 

SECOND  RAILWAY  SESSION. 

The  second  railway  session  was  called  to  order  Thurs¬ 
day  noon  by  Chairman  Sprague.  The  continued  discussion 
of  Mr.  InsuH’s  paper  was  opened  by  Mr.  W.  S.  Murray, 
New  Haven,  who  said  by  way  of  introduction  that  the  next 
link  in  the  New  Haven  electrification  will  be  the  section 
from  Boston  to  Providence,  which  will  shorten  the  steam 
haul  between  New  York  and  Boston.  Mr.  Murray  cor¬ 
roborated  Mr.  Townley’s  remarks  regarding  the  necessity 
of  building  an  independent  plant  for  the  New  Haven  serv¬ 
ice,  the  price  question  being  the  chief  issue.  He  objected  to 
the  assembly  of  the  power-plant  cost  and  data  discussed 
by  Mr.  Sprague  for  comparative  purposes  on  account  of 
the  wide  differences  in  local  conditions  which  control  the 
economics  of  production.  The  Cos  Cob  costs  are  higher 
because  of  the ‘poor  present  load-factor,  probably  the  worst 
in  New  England  under  the  enforced  conditions  now  con¬ 
trolling  the  situation.  At  Port  Morris  the  storage-battery 
.system  connected  with  the  plant's  output  tends  to  raise  the 
load-factor.  The  amount  of  energy  per  ton-mile  of  train 
propulsion,  on  the  other  hand,  is  less  at  Cos  Cob  than  else¬ 
where.  The  Cos  Cob  plant  has  been  operating  almost  en¬ 
tirely  upon  a  construction  basis,  including  the  furnishing 
of  steam  to  contractors  and  operating  on  a  temporary  basis 
the  signal  equipment  of  the  electrified  division.  Inside  of 
another  year  the  costs  are  sure  to  decrease.  The  valleys 
of  the  load  will  be  filled  by  a  large  freight  load  operated 
at  night  and  energy  will  be  delivered  to  lighting  companies 
owned  by  the  New  Haven  company.  Within  another  year 
a  complete  steam  locomotive  stage  will  be  in  operation 
electrically. 

Mr.  W.  B.  Jackson,  Chicago,  said  that  the  Cos  Cob  plant 
is  of  particular  interest  in  view  of  the  conditions  under 
which  it  is  operated  and  predicted  that  the  future  cost  of 
energy  there  will  be  much  reduced  by  the  anticipated  im¬ 
provement  in  diversity  factor.  The  large  plant  is  of  im¬ 
portance  chiefly  i!i  connection  with  the  assumption  of 
service  which  improves  the  load-factor  and  conditions  of 
generation.  The  paper  was  a  splendid  plea  for  the  concen¬ 
tration  of  all  electric  service  in  an  economic  district.  No 
one  can  take  exception  to  the  general  principle  that  parallel 


channels  supplying  the  same  sort  of  energy  must  be 
eliminated,  in  the  larger  economic  sense.  Even  in  the 
smaller  centers  concentration  of  production  means  less  cost 
per  kw  of  plant  construction,  per  kw-hour  of  output  and 
a  tremendous  improvement  in  the  large  problem  of  plant 
administration.  Satisfactory  correlated  operation  of  plants 
also  means  undoubted  gains.  He  paid  a  high  tribute  to 
the  author’s  work  in  preparing  the  paper. 

Mr.  Lee  H.  Parker,  Boston,  emphasized  the  possibility 
of  supplying  energy  to  all  the  railroads  in  the  Boston 
district  from  a  single  generating  service.  The  load  is  com¬ 
paratively  small  and  should  be  handled  without  difficulty. 

Mr.  C.  O.  Mailloux,  New  York,  pointed  out  that  while 
local  conditions  largely  control  plans  for  energy  production 
and  distribution,  the  tendency  is  toward  specialization  in 
the  different  departments  of  electrification.  In  new  work 
precedents  are  of  less  importance.  The  reduction  in  capital 
possible  through  the  purchase  of  energy  from  a  centralized 
source  presents  great  interest  and  is  a  factor  of  great  eco¬ 
nomic  value.  Lower  costs  follow  the  reduction  of  invest¬ 
ment,  rendering  the  capital  already  in  use  more  efficient. 
He  discussed  the  problem  in  a  broad  manner,  contending 
that  in  the  long  run  expediency  must  determine  the  course 
to  be  followed.  Centralization  by  no  means  involves  the 
installation  of  all  generating  equipment  in  one  station,  but 
the  interconnection  of  efficient  units  of  production. 

Mr.  P.  W.  Sothman,  Toronto,  Ont.,  said  that  it  is  possible 
to  put  too  much  equipment  under  a  single  roof.  Local 
conditions  control  the  solution  of  every  engineering  prob¬ 
lem.  The  combination  of  railway  and  factory  loads  is 
highly  desirable  from  the  economic  standpoint.  He  touched 
upon  the  possibilities  of  a  rearranged  train  schedule,  which 
in  one  instance  had  reduced  the  peaks  from  1700  hp  to  1200 
hp.  In  Europe  storage  batteries  are  used  with  great  suc¬ 
cess  in  cutting  down  peak  loads  upon  plants.  Flexibility 
is  secured  by  the  use  of  mixed  systems.  Railroad  electrifi¬ 
cation  is  almost  entirely  a  commercial  problem.  Its  engi¬ 
neering  success  is  thoroughly  established. 

Prof.  C.  L.  de  Muralt,  Ann  Arbor,  Mich.,  suggested  the 
possibility  of  the  supply  of  energy  to  the  United  States 
from  a  single  network.  He  pointed  out  the  saving  in  fixed 
charges  in  equipment  where  the  load-factor  is  high.  He 
also  spoke  of  the  coincidence  of  railroad  and  lighting  peaks, 
which  tends  to  make  the  diversity  factor  less  beneficial. 
The  possibilities  of  the  freight  and  through  traffic  load  are 
of  great  importance  economically. 

Mr.  N.  \V.  Storer,  Pittsburgh,  Pa.,  concurred  with  the 
author  in  regard  to  the  broader  economic  aspects  of  con¬ 
centrated  production  and  distribution.  He  questioned  the 
possibility  of  subdivided  operation  and  pointed  out  the 
benefits  of  a  government  regulated  system  of  distribution, 
assuming  a  larger  degree  of  state  supervision  of  railroads. 
Mr.  Storer  also  said  that  the  adoption  of  a  15-cycle  system 
by, the  railroads,  if  found  practicable,  would  be  justified  on 
that  ground  alone. 

Mr.  E.  N.  Lake,  Boston,  said  that  the  Boston  Elevated 
Railway  Company’s  decision  to  build  its  own  plant  was  a 
wise  one  in  view  of  the  cost  of  energy  developed  by  the 
local  central-station  system. 

In  closing  the  discussion,  Mr.  Sprague  said  that  in  the 
matter  of  reliability,  efficiency  and  size  modern  apparatus 
has  become  well  standardized  and  developed.  Permanent 
construction  and  greater  restrictions  of  right-of-way  have 
been  carried  to  pretty  definite  conclusions.  The  absence 
of  complete  electrification  in  the  existing  terminal  and  sub¬ 
urban  zones  at  New  York  is  a  present  drawback  of  serious 
magnitude.  The  elimination  of  the  steam  locomotive  from 
an  engine  stage  and  the  publication  of  actual  facts  and 
costs  from  any  and  all  systems  will  give  the  industry  the 
necessary  data  for  further  substantial  advance.  He  char¬ 
acterized  Mr.  InsuH’s  paper  as  an  argument  along  the 
broadest  lines  on  behalf  of  concentration  of  energy  gen¬ 
eration  and  distribution. 
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HISTORY  AND  DEVELOPMENT  OF  SUBMARINE  SIGNALING. 

Mr.  H.  J.  W.  Fay,  of  Boston,  Mass.,  presented  an  in¬ 
teresting  paper  summarizing  the  development  of  submarine 
signaling  apparatus  and  described  some  modern  develop¬ 
ments  which  make  it  possible  to  carry  on  communication  at 
sea  up  to  a  maximum  distance  of  15  miles.  Inventors  have 
been  encouraged  to  develop  successful  submarine  signaling 
systems,  because  of  the  great  loss  of  life  and  property 
through  shipwreck  caused  by  aberrations  of  sound  occurring 
at  sea.  The  author  treated  the  general  history  of  the  art 
up  to  the  work  of  Prof.  Elisha  Gray,  and  described  its  status 
at  the  time  of  his  death  in  1901.  Further  progress  was 
made  by  the  late  Arthur  J.  Mundy,  of  Boston,  who  made  the 
important  discovery  that  the  best  location  for  the  receiving 
microphone  was  in  a  tank  of  water,  one  side  of  which  was 
formed  by  the  skin  of  the  ship  below  the  water  line.  This 
made  it  possible  to  hear  transmitted  signals  on  a  vessel 
moving  at  full  speed  in  any  weather,  without  confusion  from 
foreign  noises  or  the  rush  of  passing  water.  The  modern 
signaling  apparatus  consists  of  a  220-lb.  bell  having  a  period 
of  1215  vibrations  per  second  when  submerged.  After  try¬ 
ing  various  kinds  of  mechanisms  for  striking  the  bell,  the 
present  pneumatic  striker  was  found  to  be  the  most 
satisfactory. 

It  has  been  found  essential  to  place  the  receiving  tanks 
on  the  inside  of  the  skin  of  the  vessel,  in  such  a  position  as 
to  give  them  the  greatest  forward  projection,  since  this  is 
the  most  favorable  position  for  hearing  signals  which  come 
from  some  point  dead  ahead.  It  is  also  important  to  locate 
the  tanks  as  far  as  possible  below  the  surface  of  the  water. 
Two  tanks  are  employed,  one  on  either  side  of  the  vessel. 
It  is  also  important  to  avoid  a  location  near  a  point  at  which 
the  bow  wave  breaks.  The  direction  from  which  signals 
are  coming  is  determined  by  listening  with  a  telephone 
receiver  first  to  the  microphone  in  one  receiving  box,  and 
then  on  the  opposite  side  of  the  vessel,  noting  which  is  the 
louder.  The  direction  of  the  vessel  is  then  changed  until 
the  intensity  of  sound  from  each  receiving  box  is  the  same, 
when  the  source  from  which  the  signals  are  issuing  will  be 
directly  ahead. 

In  the  application  of  this  system  submarine  bells  are 
located  on  the  lightships  or  at  danger  points  and  installed 
at  a  depth  of  not  less  than  24  ft.  under  water.  At  the 
present  time  a  total  of  fifty-two  bells  are  operating  in  United 
States  waters,  and  there  are  thirteen  on  the  Canadian  coast. 
A  total  of  about  900  vessels  are  now  equipped  with  receiv¬ 
ing  apparatus. 

Discussion. 

Among  those  who  partook  in  a  brief  discussion  of  this 
paper  were  Messrs.  A.  P.  Allen,  Chicago,  Ill. ;  G.  W. 
Pierce,  Cambridge,  Mass.,  and  J.  B.  Taylor,  Schenectady, 
N.  Y.  It  was  brought  out  that  code  signals  are  very  gen¬ 
erally  used  and  each  lightship  is  assigned  its  own  code 
signal.  All  sorts  of*  liquids  have  been  employed  in  the  re¬ 
ceiving  tank,  including  kerosene  and  alcohol,  but  salt 
water  has  been  found  the  most  satisfactory  and  does  not 
freeze.  The  rather  high  pitch  of  1200  vibrations  per  sec¬ 
ond  was  criticised,  but  the  author  showed  that  it  is  never¬ 
theless  justified.  For  example,  the  tapping  of  a  rod  under 
water  can  be  heard  7  miles  away  on  a  stationary  ves¬ 
sel,  but  when  in  motion  the  sound  of  the  passing  water 
obliterates  the  signals.  The  use  of  a  frequency  of  1200 
was  found  necessary  in  order  to  avoid  this  difficulty.  The 
author  stated  that  the  steamship  Baltic  can  pick  up  sig¬ 
nals  at  a  maximum  distance  of  16  miles,  while  a  number 
of  other  vessels  can  work  over  distances  of  from  12  to  14 
miles.  At  distances  approaching  the  maximum  the  musical 
note  of  the  bell  fades  away  to  a  faint  tick  corresponding 


to  each  stroke.  The  receiver  consists  of  a  simple  inertia 
button  mounted  on  a  small  phosphor-bronze  diaphragm, 
which  is  under  a  moderate  tension.  The  sensitiveness  has 
to  be  diminished  sufficiently  to  avoid  picking  up  the  noise 
of  the  water  rushing  past  the  sides  of  the  moving  vessel. 
The  direction  from  which  signals  are  received  can  be  lo¬ 
cated  with  an  accuracy  of  about  5  degrees,  and  the 
government  specifications  call  for  an  accuracy  within  one 
point  of  the  compass.  In  the  latest  types  of  submarine 
boats  the  signaling  bell  is  arranged  to  be  lowered  through 
a  submerged  tube  so  that  signals  may  be  sent  at  all  times, 
even  when  the  vessel  is  floating  at  the  surface. 

THE  WIRING  OF  LARGE  BUILDINGS  FOR  TELEPHONE  SERVICE. 

Mr.  Frederick  L.  Rhodes,  of  New  York  City,  presented  a 
paper  describing  telephone  wiring  methods  employed  in 
large  modern  office  buildings.  After  pointing  out  that  build¬ 
ing  plans  should  always  include  provisions  for  telephone 
wiring,  the  author  stated  that,  from  the  standpoint  of  this 
class  of  service,  buildings  may  be  divided  into  two  classes, 
the  first  comprising  office  and  loft  buildings  and  the  second 
hotels  and  apartment  houses.  In  the  former  class  the  tele¬ 
phones  do  not  remain  fixed  in  position,  but  are  changed 
from  time  to  time,  to  suit  the  requirements  of  the  tenants, 
while  in  the  second  class  the  number  of  telephones  and 
their  location  are  fairly  stable.  The  office  or  loft  buildings 
require  a  permanent  cable  system,  supplemented  by  a  multi¬ 
tude  of  branches,  consisting  of  pairs  of  conductors  for  con¬ 
necting  the  individual  telephones  or  private  branch  ex¬ 
change  switchboards  with  the  permanent  system.  This  per¬ 
manent  cable  system  extends  upward  from  the  basement 
and  branches  out  to  suitable  terminals  or  distributing  points 
on  each  floor.  The  office  building  requires  a  more  compre¬ 
hensive  and  flexible  system  of  wiring,  as  a  rule,  than  the 
hotel  or  apartment  house.  In  the  latter  practically  all  of 
the  wiring  is  permanent.  The  author  described  at  consider¬ 
able  length  the  modern  scheme  employed  in  office  buildings, 
and  supplemented  this  with  a  number  of  typical  examples, 
including  diagrams  of  interior  cable  distribution.  In  a 
similar  way  the  methods  employed  in  typical  hotels  were 
described. 

Discussion. 

In  a  brief  discussion  participated  in  by  Mr.  G.  K.  Man- 
son,  of  Boston,  Mass.,  and  the  author,  it  was  brought  out 
that  the  attenuation  system,  while  the  most  economical 
one  for  the  very  high  buildings  in  New  York  City,  is  not 
well  suited  to  the  conditions  which  obtain  in  Boston,  where 
there  is  only  one  building  over  twelve  stories  in  height 
and  the  ordinance  height  limit  is  125  feet.  Under  the  lat¬ 
ter  conditions  the  individual  riser  system  is  more  econom¬ 
ical  and  satisfactory.  Each  riser  takes  care  of  only  one 
floor,  or  two  at  the  most.  Modern  wiring  methods  have 
assisted  materially  in  diminishing  the  fire  hazard. 

MILITARY  TELEGRAPH  LINES  USING  THE  POLARIZED  SOUNDER 
AS  A  RECEIVING  INSTRUMENT. 

This  paper,  presented  by  Mr.  George  R.  Guild,  described 
the  underlying  principles  employed  in  induction  telegraphy, 
with  numerous  diagrams  showing  the  circuit  theory  and 
illustrations  of  the  equipment  employed  by  the  United  States 
Army.  Under  conditions  of  actual  warfare  the  equipment 
must  be  reduced  to  the  minimum  of  weight  and  made  as 
rugged  as  possible.  A  300-mile  telegraph  line  operated  on 
the  closed-circuit  principle  would  need  about  150  cells  of 
gravity  battery,  or  if  the  line  were  operated  on  the  open- 
circuit  principle  there  would  be  needed  about  100  dry  cells 
per  station.  But  the  induction  system  will  operate  satis¬ 
factorily  with  from  four  to  six  dry  cells  per  station.  The 
last  fact  and  other  features  of  simplicity  impart  special 
merit  to  this  system  for  field  use  in  the  army.  The  instru¬ 
ments  needed  for  a  single  station  include  a  polarized  relay, 
4-ohm  sounder,  key,  induction  coil  and  four  dry  cells,  and 
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when  these  are  installed  in  a  portable  box  the  complete 
weight  is  about  12  lb.  The  induction  coil  is  wound  with  a 
ratio  of  i  to  100,  and  its  primary  consumption  is  about  12 
watts  at  4  volts.  The  United  States  Signal  Corps  is  con¬ 
ducting  experiments  with  a  view  of  further  simplifying  the 
present  equipment. 

Discussion. 

In  the  absence  of  the  author  of  this  paper  the  chairman, 
Dr.  A.  E.  Kennedy,  abstracted  it  briefly  and  commented 
upon  its  salient  features.  There  was  no  other  discussion. 

THE  VIBRATIONS  OF  TELEPHONE  DIAPHRAGMS. 

d'his  paper,  presented  by  Messrs.  Charles  F.  Meyer  and 
J.  B.  Whitehead,  of  Baltimore,  Md.,  described  a  series  of 
researches  into  the  vibrations  of  telephone  diaphragms 
which  were  undertaken  to  obtain  further  and  more  accurate 
information  concerning  the  way  in  which  the  diaphragms  in 
telephone  transmitters  and  receivers  vibrate  when  acted 
upon  by  simple  periodic  forces  having  different  frequencies. 
It  was  also  desired  to  obtain  quantitative  data  on  the  in¬ 
fluence  of  the  free  periods  and  to  determine  to  what  degree 


Relation  Between  Frequency  and  Range  of  Oscillation  for  a  Con¬ 
stant  Current. 

of  approximation  the  form  of  the  diaphragm  vibration  fol¬ 
lows  the  impressed  force.  The  investigation  of  the  vibra¬ 
tion  of  receiver  diaphragms  was  accomplished  by  mounting  a 
small  mirror  on  each  diaphragm,  so  arranged  that  its  motion 
would  be  recorded  in  the  corresponding  vibrations  of  a 
beam  of  reflected  light,  which  were  recorded  photo¬ 
graphically.  The  wave-form  of  the  current  sent  through 
the  receiver  was  recorded  by  a  Dudell  double  high-fre¬ 
quency  oscillograph,  used  simultaneously  as  an  oscillograph 
and  an  ammeter.  The  paper  includes  many  photographic 
reproductions  showing  the  wave-form  of  the  current  and 
the  simultaneous  vibration  of  the  diaphragm,  accompanied 
by  values  of  the  exciting  current,  the  frequency  and  the 
total  amplitude  of  the  angular  vibration  of  the  diaphragm. 
It  was  found  that  the  relation  between  the  current  passing 
through  the  receiver  and  the  range  of  oscillation  of  the 
diaphragm,  at  a  given  frequency,  was  very  closely  expressed 
by  a  straight  line.  A  resonance  curve  giving  the  relation 
between  frequency  and  range  of  oscillation,  for  a  constant 
value  of  current,  showed  a  generally  irregular  character 
and  one  very  prominent  peak  at  720  vibrations  per  second. 
A  repetition  of  the  tests  on  another  receiver  of  different 
manufacture  gave  results  in  general  similar,  but  the 
resonant  peak  occurred  at  about  820  vibrations  per  second. 

The  problem  presented  in  measuring  the  vibration  of 
transmitter  diaphragms  offered  other  difficulties.  The 
method  employed  was  to  mount  a  small  iron  disk  on  the 
transmitter  diaphragm  and  excite  it  with  a  magnet,  dupli¬ 
cating  the  mechanism  of  the  telephone  receiver.  An  oscillo¬ 
graph  was  employed  to  measure  simultaneously  the  value  of 
current  in  the  exciting  coil  and  the  current  flowing  through 
the  transmitter  microphone.  The  plotted  results  showed 
linear  relations  between  the  exciting  curent  and  the 
microphonic  current.  The  resonance  curve  showed  a  gen¬ 


erally  irregular  contour,  embracing  two  peaks,  one  occur¬ 
ring  at  700  and  the  other  at  940  vibrations  per  second,  with 
an  intermediate  minimum  at  800  vibrations.  In  the  sum¬ 
mary  of  results  it  was  pointed  out  that  in  receivers  there  is 
considerable  distortion  at  some  frequencies  and  very  little 
at  others,  but  at  any  one  frequency  the  distortion  is  less  for 
small  currents.  It  was  suggested  that  by  properly  intro¬ 
ducing  diametral  vibrations  the  transmission  of  speech 
might  be  improved.  The  variations  of  current  in  the  trans¬ 
mitter  showed  a  rather  marked  distortion,  even  for  the 
lowest  exciting  force  employed.  The  first  resonant  maxi¬ 
mum  was  attributed  to  the  fundamental  period  of  the 
diaphragm  vibrating  as  a  whole,  while  the  second  was 
attributed  to  the  diaphragm  vibrating  in  an  irregular  con¬ 
figuration  on  account  of  the  damping  springs. 

Discussion. 

Great  interest  was  displayed  .  in  this  paper.  Among 
those  who  took  part  in  the  prolonged  discussion  were 
Messrs.  G.  D.  Shepardson,  Minneapolis,  Minn.;  G.  W. 
Pierce,  Cambridge,  Mass.;  A.  E.  Flowers,  Columbus,  Mo.; 

J.  B.  Taylor,  Schenectady,  N.  Y. ;  F.  Wenner,  Washing¬ 
ton,  D,  C.,  and  A.  E.  Kennedy,  Cambridge,  Mass.  The 
authors  were  complimented  by  Prof.  Shepardson  for  the 
excellent  quantitative  results  they  obtained.  This  speaker 
commented  on  the  peculiar  irregularities  in  the  diaphragm 
vibrations  at  332  cycles  and  1292  cycles.  These  irregu¬ 
larities  consist  of  dimples  in  one  set  of  half-w'aves,  occur¬ 
ring  approximately  where  the  peak  of  each  wave  should 
be.  This  he  stated  was  caused. by  the  fact  that  the  current 
is  several  hundred  times  as  great  as  that  which  would  flow 
through  the  receiver  under  normal  conditions  of  telephony, 
and  thus  the  negative  half-waves  overpower  the  per¬ 
manent  magnet  and  create  an  extremely  brief  interval 
of  positive  pull,  while  the  current  wave  passes  through  its 
peak  value.  This  speaker  also  criticised  formulas  in  the 
paper  which  express  the  force  exerted  on  the  receiver 
diaphragm,  and  gave  it  as  his  opinion  that  this  force  is 
affected  as  much  by  the  position  of  the  magnetizing  coils 
as  by  the  magnitude  of  the  current.  In  his  opinion  the 
force  is  affected  more  by  changes  in  the  distribution  of  the 
magnetic  flux  than  it  is  by  any  changes  in  the  absolute 
magnitude  of  the  flux.  Prof.  Shepardson  called  attention 
to  the  discrepancy  between  the  observed  fundamental  fre¬ 
quency  of  the  diaphragm  and  the  calculated  fundamental 
found  from  Rayleigh’s  formula,  and  noted  that  the  for¬ 
mula  takes  no  account  of  changes  in  temperature.  He  has 
found  in  his  own  experiments  that  the  effect  of  a  spring 
bearing  on  the  diaphragm,  which  would  tend  to  damp  its 
vibrations,  is  not  so  great  as  one  would  expect.  He  has 
also  found  by  experiments  that  damping  reduces  the  pitch 
of  maximum  sensitiveness,  and  has  observed  that  in  com¬ 
mercial  receivers  the  maximum  sensitiveness  occurs  at 
multiple  frequencies  and  with  irregular  amplitudes. 

Prof.  Pierce  presented  a  most  able  discussion  of  the 
paper  and  described  at  some  length  the  researches  which 
have  been  carried  on  at  Harvard  University  by  Dr.  Ken- 
nelly  and  himself  along  somewhat  similar  lines.  They 
have  found  that  clamping  the  receiver  diaphragm  in  a 
metallic  frame  makes  it  extremely  sensitive  to  tempera¬ 
ture  changes,  but  this  effect  is  greatly  lessened  when  the 
clamp  is  loosened.  They  have  also  noted  the  character¬ 
istic  dimple  in  the  oscillograms  showing  the  vibrations  of 
the  diaphragm.  Prof.  Pierce  then  described  in  a  most  inter¬ 
esting  manner  some  of  the  general  results  of  their  meas¬ 
urements  of  the  effective  reactance  and  resistance  of  re¬ 
ceivers  over  the  telephonic  range  of  frequencies.  In  their 
experiments  they  have  employed  a  receiver  current  of 
about  I  milliampere  and  a  terminal  pressure  of  about  0.3 
volt.  The  lag  of  the  magnetization  in  the  steel  also  pro¬ 
duced  noticeable  effects.  They  have  made  a  number  of  in¬ 
teresting  investigations  into  the  production  of  standing 
sound  waves  in  a  closed  room,  issuing  from  an  electrically 
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driven  tuning  fork  with  constant  amplitude.  It  was  found 
that  when  the  room  was  lined  with  felt  the  total  energy 
emitted  from  the  source  had  increased. 

Dr.  Whitehead,  in  closing  the  discussion,  pointed  out  that 
the  characteristic  dimples  in  the  oscillograph  records  oc¬ 
curred  with  maximum  values  of  receiver  currents.  In  his 
experiments  he  avoided  the  difficulties  arising  from  the 
formation  of  standing  waves  by  suspending  very  thin  cur¬ 
tains  all  about  the  room  at  a  distance  of  about  one  foot 
from  the  walls.  In  response  to  a  criticism  directed  at  the 
cutting  out  of  the  center  of  the  receiver  cap,  he  replied 
that  in  his  opinion  the  effect  of  this  was  negligible.  He 
also  emphasized  the  fact  that  a  great  deal  of  investigation 
remains  to  be  done  along  these  lines. 


Electrochemistry  and  Electrophysics 


CORROSION  OF  IRON  IN  SOIL. 

A  paper  by  Prof.  Albert  F.  Ganz,  Hoboken,  N.  J.,  dealt 
with  electrolytic  corrosion  of  iron  by  direct  current  in  street 
soil.  The  experiments  described  by  the  author  were  par¬ 
ticularly  designed  to  determine  the  relative  rates  orf  electro¬ 
lytic  corrosion  of  various  kinds  of  iron  in  two  typical  kinds 
of  street  soil,  when  subjected  to  such  low  current  densities 
as  are  ordinarily  found  in  practice  on  underground  struc¬ 
tures.  Four  sets  of  tests  were  made,  each  extending 
throughout  forty-seven  days  to  determine  the  rate  of  cor¬ 
rosion  of  commercial  steel,  commercial  wrought  iron,  ingot 
iron  and  cast  iron,  and  to  compare  the  actual  amount  of 
electrolysis  with  that  calculated  by  Faraday’s  law.  It  was 
attempted  in  these  tests  to  approach  practical  conditions  as 
nearly  as  possible.  The  tests  were  connected  in  the  elec¬ 
trical  laboratory  of  Stevens  Institute  of  Technology.  The 
results  of  these  tests  were  given  in  detail. 

The  duration  of  these  tests  was  not  sufficiently  long  to 
warrant  positive  conclusions  regarding  the  relative  corro¬ 
sion  of  the  four  kinds  of  iron  tested,  when  subjected  only 
to  the  action  of  damp  soil.  The  following  conclusions  ap¬ 
pear,  how'ever,  to  be  warranted : 

The  corrosion  of  iron  by  electrolysis  in  the  two  kinds  of 
street  soil  tested  is  independent  of  the  value  of  the  applied 
voltage,  except  in  so  far  as  this  determines  the  amount  of 
current  produced,  and  less  than  i  volt  can  produce  corrosion 
by  electrolysis. 

For  the  two  kinds  of  street  soils  tested,  and  with  current 
densities  ranging  from  1.7  milliamperes  per  sq.  ft.  (18.3 
milliamperes  per  sq.  m)  to  54  milliamperes  per  sq.  ft.  (581 
milliamperes  per  sq.  m)  the  loss  of  weight  of  iron  by  elec¬ 
trolysis  is  at  least  equal  to  that  calculated  by  Faraday’s 
law  and  is  in  general  greater  than  the  theoretical  loss.  In 
all  cases  electrolysis  tends  to  cause  localized  corrosion  and 
decided  pitting.  Surface  scale  appears  to  accelerate  cor¬ 
rosion  from  electrolysis  with  all  iron  except  cast  iron.  This 
w;as  especially  pronounced  in  the  case  of  the  steel  pipes 
tested.  When  the  surface  scale  was  removed  there  was 
practically  no  difference  in  the  amount  of  corrosion  pro¬ 
duced  by  a  given  current  leaving  iron  for  damp  soil  between 
commercial  steel,  commercial  wrought  iron,  ingot  iron  and 
cast  iron. 

The  electrical  resistance  of  cast  iron  is  about  ten  times  as 
great  as  that  of  wrought  iron,  steel  or  ingot  iron,  and  the 
usual  lead  joints  in  cast-iron  pipes  also  have  a  resistance 
which  is  many  times  greater  than  the  screw-coupling  joints 
usual  with  wrought-iron  and  steel  pipes.  For  these  reasons 
a  given  voltage  drop  through  ground  will  cause  a  much 
smaller  current  to  flow  on  a  cast-iron  pipe  than  on  a 
wrought-iron  or  a  steel  pipe,  thus  practically  making  cast- 
iron  pipes  much  less  subject  to  electrolysis  than  wrought- 
iron  or  steel  pipes.  When  a  cast-iron  pipe  is  corroded  by 
electrolysis  the  iron  is  oxidized  but  remains  in  place  as  a 


graphitic  mass  having  little  mechanical  strength  but  possess¬ 
ing  the  ability  to  maintain  the  pipe  gas-tight  and  sometimes 
even  water-tight  for  considerable  periods,  while  with 
wrought-iron  or  steel  pipes  this  action  does  not  occur,  and 
hence  holes  are  more  quickly  produced.  Frequently  where 
cast-iron  pipes  appear  to  be  immune  from  electrolysis  be¬ 
cause  no  evidences  of  leakage  have  developed  an  examina¬ 
tion  of  the  pipes  would  reveal  that  a  great  deal  of  corrosion 
has  actually  taken  place  and  that  the  pipes  have  been  very 
greatly  weakened. 

Discussion. 

Prof.  W.  S.  Franklin,  Bethlehem,  Pa.,  pointed  out  that 
experiments  have  shown  that  corrosion  is  negligible  where 
a  caustic  soda  solution  is  used,  and  suggested  the  impregna¬ 
tion  of  the  soil  near  the  point  where  the  current  leaves 
the  pipe.  Dr.  Carl  Hering,  Philadelphia,  suggested  that  the 
excessive  action  noted  by  the  author  might  be  due  to  the 
condition  of  the  electrode.  Over-voltage  at  the  copper 
electrode  in  tests  familiar  to  him  produced  some  of  the 
effects  noted  by  Prof.  Ganz.  There  is  also  a  mechanical 
effect  in  underground  electrolysis  in  the  form  of  diffusion 
of  the  liquid  through  the  soil. 

Dr.  E.  B.  Rosa,  Washington,  D.  C.,  said  that  natural 
corrosion  may  be  responsible  for  a  part  of  the  action  noted. 
He  had  found  that  corrosion  is  greatly  accelerated  in  iron 
pipes  laid  in  cinders.  Dr.  I.  Langmuir,  Schenectady,  brought 
out  the  point  that  iron  in  a  ferric  condition  reacts  with 
iron  in  ferrous  condition,  tending  to  hasten  the  corrosive 
action.  Dr.  C.  H.  Sharp,  New  York,  voiced  the  opinion 
that  the  action  of  the  electric  current  accelerates  the  normal 
oxidation  of  the  iron.  In  closing  Prof.  Ganz  said  that  two 
wrought-iron  pipes  were  used  in  each  case  and  the  elec¬ 
trolytic  loss  was  determined  by  taking  the  difference  be¬ 
tween  the  losses  in  each  pipe.  One  pipe  was  in  circuit  and 
the  other  was  not.  He  agreed  that  natural  corrosion  is 
unquestionably  a  factor  in  the  experiments  but  that  it  is 
nullified  by  the  above  precaution. 

ELECTRIC  FURN.\CE. 

A  paper  by  Mr.  F.  A.  J.  FitzGerald,  Niagara  Falls,  dealt 
with  “Thirty  Years’  Progress  in  the  Electric  Furnace.” 
The  author  gave  a  general  historical  review.  The  furnace 
of  Sir  William  Siemens,  in  which  he  melted  about  20  lb. 
of  steel,  was  considered  the  forerunner  of  the  modern  elec¬ 
tric  steel-refining  furnace.  In  the  evolution  of  the  latter 
furnace  in  large  sizes  two  troublesome  problems  had  to  be 
solved,  namely,  those  of  the  electrodes  and  the  roofs.  Large 
carbon  electrodes  can  now  be  made  which  will  not  go  to 
pieces  in  the  furnace.  By  fastening  such  electrodes  end 
to  end  they  can  be  fed  continuously  into  the  furnace  and 
there  is  no  waste  from  “butts.” 

As  to  the  roof  the  necessity  of  frequent  renewals  is  a 
heavy  item  of  expense.  A  brick  of  silicon  carbide  has 
recently  been  made  which  when  used  in  the  roof  of  an  elec¬ 
tric  steel  furnace  will  have  a  much  longer  life  than  the 
silica  brick  now  used,  but  it  also  costs  considerably  more. 

The  author  briefly  reviewed  the  work  done  by  Ferranti 
and  Colby  in  the  invention  of  the  induction  furnace,  by  the 
Cowles  brothers  in  the  evolution  of  the  resistance  furnace, 
and  by  Acheson  in  the  work  on  carborundum,  etc.  The  fact 
that  it  is  possible  to  produce  at  will  silixicon  or  carborun¬ 
dum  is  quoted  as  evidence  of  the  comparative  ease  with 
which  electric  furnaces  can  be  adjusted  to  delicate  tem¬ 
perature  conditions  even  in  larger  sizes. 

Loss  of  heat  through  the  walls  of  electric  furnaces  now 
attracts  considerable  attention.  The  importance  of  the 
matter  is  shown  by  a  case  from  the  author’s  practice  where 
the  heat  losses  amounted  to  50  per  cent  of  the  total  energy 
consumption,  but  merely  covering  25  per  cent  of  the  outer 
surface  of  the  furnace  with  a  moderately  good  heat  in¬ 
sulator  reduced  this  loss  nearly  20  per  cent.  Brief  men- 
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tion  was  made  of  the  Harper  electric  kiln,  which  is  of  the 
continuous  channel  type. 

In  reading  his  paper  the  author  emphasized  the  fact 
that  silicon  carbide  has  been  found  to  be  a  thoroughly  satis¬ 
factory  material  for  furnace  roofs.  Prior  to  the  use  of  this 
substance  the  furnace  roof  had  to  be  changed  weekly, 
whereas  with  silicon  carbide  runs  of  several  months’  dura¬ 
tion  have  already  been  successfully  made.  Silicon  carbide 
bricks,  however,  are  very  expensive,  costing  about  one 
dollar  apiece. 

Discussion. 

Dr.  Carl  Hering,  Philadelphia,  said  that  the  cost  of  en¬ 
ergy  and  of  furnace  materials  is  a  matter  of  less  im¬ 
portance  than  the  value  of  the  product  of  the  furnace. 
Heavy  costs  can  be  borne  if  the  material  is  of  superior 
quality  when  produced.  Anything  that  saves  labor  in  the 
operation  of  the  electric  furnace  is  intrinsically  of  great 
value.  He  suggested  the  possibility  of  preheating  by 
means  of  fuel  and  getting  the  higher  temperatures  by  elec¬ 
tric  heat. 

Mr.  A.  H.  Cowles,  Sewaren,  N.  J.,  reviewed  the  history 
of  early  furnace  construction  in  the  electrical  field,  touch¬ 
ing  upon  the  investigations  of  Siemens  and  of  the  Cowles 
brothers.  He  maintained  that,  as  Sir  William  Siemens  never 
reduced  materials  in  the  electric  furnace,  he  cannot  be 
considered  as  anticipating  the  splendid  work  of  Heroult. 
Mr.  W.  B.  Jackson,  Chicago,  questioned  the  possibility  of 
utilizing  the  electrical  furnace  as  an  off-peak  load.  In 
closing,  Mr.  Fitzgerald  pointed  out  that  in  some  processes 
the  electric  furnace  can  be  run  as  a  valley  load.  In  one 
instance  under  development  a  demand  occurs  for  6000  kw 
for  eight  hours  daily,  beginning  at  midnight. 

SIMPLIFICATION  OF  ELECTROTHERMAL  CALCULATIONS. 

A  paper  by  Dr.  Carl  Hering,  Philadelphia,  dealt  with 
the  simplification  of  electrothermal  calculations,  the  watt 
and  the  thermal  ohm.  In  some  recent  papers  the  author 
pointed  out  directions  in  which  many  of  the  numerous 
engineering  calculations  can  be  simplified  by  merely  se¬ 
lecting  the  more  suitable  units.  The  physicist  enjoys  the 
use  of  the  ideally  simple  c.g.s.  system  of  units  for  calcu¬ 
lations.  This  simplicity  can  be  enjoyed  by  the  practical 
engineer  also  if  he  will  make  his  units  decimal  multiples 
of  the  c.g.s.  units;  it  is  this  reform  which  the  author 
urges. 

The  paper  under  notice  showed  the  application  of  this 
simplified  system  to  the  calculations  of  the  electrochemist 
and  the  electric-furnace  engineer,  to  which  this  system  is 
particularly  well  adapted,  owing  to  the  fact  that  the  energy 
keeps  changing  its  form,  as  in  electric  furnaces,  for  in¬ 
stance,  and  it  is  useless  labor  to  change  the  units  as  the 
form  of  energy  changes.  In  such  a  system  there  is  only 
one  unit  for  each  physical  quantity,  and  never  more  than 
one.  In  this  system  all  power,  in  whatever  form  it  may 
be,  is  represented  in  watts  or  kilowatts,  and  all  forms  of 
energy  in  watt-hours,  including  thermal  energy.  A  flow, 
transmission,  rate  of  production  or  consumption  of  heat 
is  then  expressed  in  watts.  When  new  units  are  created 
the  author  urged  that  they  be  based  on  this  simplified  sys¬ 
tem,  and  as  the  need  of  a  unit  of  thermal  resistance  has 
become  important,  especially  in  electrothermal  calcula¬ 
tions,  he  defined  a  new  unit  based  on  these  principles,  call¬ 
ing  it  a  thermal  ohm ;  it  is  equal  to  the  centigrade  degrees 
per  watt. 

By  the  use  of  this  unit,  calculations  concerning  the  flow 
of  heat  through  bodies,  as  in  furnace  work,  for  instance, 
or  electric  heating  devices,  become  exceedingly  simple,  in 
fact,  quite  as  simple  as  those  for  electric  currents,  the  elec¬ 
tric  units  having  been  based  on  the  same  system  as  that  de¬ 
scribed. 

The  paper  included  a  table  of  conversion  factors  for  re¬ 
ducing  data  concerning  thermal  resistances  and  conduct¬ 
ances  to  and  from  this  simplified  system. 


Discussion. 

The  paper  was  discussed  by  Messrs.  H.  B.  Gale,  Cam¬ 
bridge,  Mass.,  and  A.  H.  Cowles,  Sewaren,  N.  J.  Mr.  Gale 
spoke  strongly  in  favor  of  the  use  of  a  practical  unit,  such 
as  the  thermal  ohm,  but  advocated  shortening  the  terminol¬ 
ogy  to  “therm”  or  “therm-ohm.”  Mr.  Cowles  took  the  posi¬ 
tion  that  existing  methods  of  measurement  are  adequate 
without  multiplying  units  and  terminology.  In  closing.  Dr. 
Hering  urged  the  use  of  the  thermal  ohm  as  a  step  to¬ 
ward  simplicity. 

METALLIC  TUNGSTEN. 

A  paper  by  Dr.  W.  D.  Coolidge,  Schenectady,  N.  Y.,  dealt 
with  metallic  tungsten  and  some  of  its  applications.  So 
long  as  tungsten  was  known  merely  as  a  brittle  metal  it 
found  only  one  technical  application,  namely  as  lamp  fila¬ 
ment  made  by  some  sintering  process.  But  with  the  advent 
of  ductile  tungsten  the  metal  has  assumed  a  very  consider¬ 
able  degree  of  technical  importance  in  other  lines.  Several 
of  the  new  applications  of  metallic  tungsten  are  described. 

Under  the  conditions  pertaining  in  many  electrical  make- 
and-break  devices,  as  in  magnetos,  spark  coils,  voltage  regu¬ 
lators,  railway  signal  relays,  telegraph  and  telephone  relays, 
telegraph  sending  keys,  etc.,  wrought  tungsten  has  proved  to 
be  far  superior  to  platinum-iridium  for  the  contact  points. 
Tungsten  contacts  wear  longer  than  those  of  platinum  or 
platinum-iridium,  which  is  doubtless  due  largely  to  the  lower 
vapor  pressure.  Tungsten  contacts  show  less  tendency  to 
stick  than  do  contacts  of  platinum  or  platinum-iridium,  and 
this  is  to  be  attributed  in  part  to  the  higher  melting  pviint 
of  tungsten. 

Discussion. 

The  discussion  emphasized  the  increasing  value  of 
tungsten  for  service  outside  the  lamp  filament  field.  Mr. 
C.  M.  Green,  Lynn,  Mass.,  stated  that  the  use  of  tungsten 
wire  for  the  leading-in  terminals  of  rectifier  tubes  gives 
better  results  than  platinum.  The  specific  resistance  is 
about  one-half  that  of  platinum,  being  from  5  to  6  microhms 
per  cu.  cm.  Commercial  platinum  averages  from  12  to 
14  microhms  per  cu.  cm.  The  addition  of  5  per  cent  iridium 
increases  the  specific  resistance  of  platinum  to  from  30 
to  40  microhms.  Tungsten  is  coming  into  use  also  in  the 
construction  of  inner  terminals  for  rectifier  tubes. 

Answering  inquiries  by  Mr.  W.  J.  Hammer  and  others. 
Dr.  Coolidge  said  that  it  is  possible  to  plate  tungsten  with 
copper  for  subsequent  soldering,  but  better  results  are  se¬ 
cured  by  the  use  of  molten  copper.  The  major  part  of  the 
occluded  gas  in  drawn  tungsten  wire  is  given  off  in  a 
short  time  when  the  wire  is  heated  in  a  vacuum.  Tungsten 
makes  a  desirable  cathode  material.  It  can  now  be  ob¬ 
tained  in  small  lots  for  experimental  purposes. 

VACUA. 

In  a  paper  by  Dr.  W.  R.  Whitney,  Schenectady,  N.  Y., 
an  account  was  given  of  some  phenomena  in  the  vacua  in 
incandescent  lamps.  The  author  referred  to  the  Malignani 
method  of  supplementing  the  vacuum  pumps.  This  process, 
in  its  most  perfect  form,  consists  in  distilling  into  the  bulb 
a  small  amount  of  some  such  substance  as  arsenic,  sulphur, 
iodine  or  phosphorus.  At  the  instant  when  one  of  these 
vapors  was  introduced  he  passed  a  high  current  through  the 
filament,  the  lamp  being  closed  from  the  pump.  This  im¬ 
proved  the  vacuum  very  considerably,  and  the  improvement 
of  the  vacuum  could  be  seen  by  the  McLeod  gage.  If  the 
vacuum  is  improved  so  tlvit  the  pressure  tends  to  become 
less  than  the  vapor  pressure  of  mercury  at  the  temperature 
of  the  gage,  then  the  gage  will  not  only  not  measure  it 
but  the  mercury  vapor  may  even  affect  the  life  of  the  lamp. 
It  is  a  fact  that  an  incandescent  lamp  gets  black  very  quickly 
when  attached  to  a  mercury  column  which  serves  as  a  gage 
to  indicate  evolution  of  gas. 

Lamps  were  also  made  to  which  were  attached  tubes 
which  carried  small  globules  of  mercury.  When  these  side 
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tubes  were  short  and  straight,  say  i  in.  or  2  in.,  and  the 
lamp  was  exhausted  as  well  as  possible  on  the  pump,  the 
blackening  of  the  bulb  started  at  once  when  the  entire  glass 
was  at  ordinary  temperature.  But  when  the  side  tube  with 
its  mercury  was  submerged  in  different  cooling  mixtures 
the  length  of  time  for  a  given  blackening  was  increased. 
By  lengthening  the  side  tube  containing  the  mercury  the 
rate  of  decomposition  of  filament  material  in  the  bulb  may 
also  be  decreased. 

An  interesting  fact  on  the  blackening  of  globes  in  the  ab¬ 
sence  of  mercury  vapor  is  that  most  electric  lamps  will 
blacken  relatively  quickly  if  allowed  to  burn  in  a  heated 
oven.  In  general  the  hotter  the  oven  the  more  rapid  the 
blackening.  This  process  is  largely,  if  not  entirely,  due  to 
imperfect  e.xhaustion.  All  glass  contains  water,  which  can 
be  removed  but  slowly,  even  at  relatively  high  temperatures. 
The  presence  of  water  vapor,  even  in  the  absence  of  mer¬ 
cury  vapor,  causes  rapid  blackening.  For  this  reason  it  is 
customary  to  exhaust  lamps  at  as  high  a  temperature  as 
possible. 

Discussion. 

Mr.  H.  C.  Snook,  Philadelphia,  touched  upon  the  tendency 
of  glass  to  bubble  in  tests  carried  on  in  a  vacuum  of  less 
than  I  mm  absolute  pressure.  Calcium,  sodium  and  lead 
glass,  whether  new  or  old,  undergo  this  action.  Mr.  A. 
H.  Cowles,  Sewaren,  N.  J.,  pointed  out  that  the  experi¬ 
mental  method  used  by  the  author  has  also  been  employed 
in  Germany. 

CONVECTION  AND  CONDUCTION  OF  HEAT  IN  GASES. 

A  paper  by  Dr.  Irving  Langmuir,  Schenectady,  X.  Y., 
dealt  with  the  convection  and  conduction  of  heat  in 
gases.  The  author  had  formerly  given  a  theory  accord¬ 
ing  to  which  the  “convection”  of  heat  from  hot  wires  in  a 
gas  consists  essentially  in  conduction  of  heat  through  a 
film  of  gas  of  definite  thickness,  in  which  the  heat  carried 
by  motion  of  the  gas  is  negligible  compared  to  that  carried 
by  conduction,  and  outside  of  which  the  temperature  is 
maintained  uniform  because  of  convection  currents.  The 
thickness  of  the  film  of  gas  is  related  in  a  simple  way  to 
the  diameter  of  the  wire,  so  that  from  the  experiments 
the  thickness  B  which  the  film  would  have  in  case  of  a 
plane  surface  can  be  readily  calculated. 

In  the  paper  under  notice  the  author  made  use  of  the 
results  of  Dr.  Kennelly  on  the  conduction  of  heat  from 
small  copper  wires  and  showed  that  Kennedy’s  data  afford 
strong  proof  of  the  reliability  and  usefulness  of  the  au¬ 
thor’s  theory  of  convection.  A  few  of  the  results  con¬ 
cerning  the  significance  of  the  conducting  film  with  thick¬ 
ness  B  are  as  follows:  The  quantity  B,  for  quiet  air  at 
room  temperature  and  at  one  atmosphere  pressure,  is  equal 
to  0.43  cm.  B  is  independent  of  the  temperature  of  the 
wire  from  room  temperature  up  to  the  melting  point  of 
platinum,  1750  deg.  C.  The  values  of  B  obtained  from 
experiments  on  wires  of  different  sizes  are  found  to  be 
the  same.  The  film  thickness  (for  plane  surface)  B  varies 
inversely  as  the  0.75th  power  of  the  pressure  of  the  gas. 
The  value  of  B  varies  inversely  as  the  0.75th  power  of  the 
wind  velocity. 

Discussion. 

Mr.  H.  M.  Hobart,  Schenectady,  N.  Y.,  pointed  out  the 
value  of  Dr.  Langmuir’s  investigations  in  connection  with 
the  study  of  dynamo  heating.  He  criticised  the  Institute 
rule  for  temperature  rise  above  the  surrounding  air  in  the 
light  of  the  results  obtained  by  the  author.  According  to 
the  former,  the  higher  the  room  temperature  the  greater 
becomes  the  temperature  rise  in  the  machinery,  and  a  cor¬ 
rection  factor  of  positive  sign  is  used  in  cases  where  the 
surrounding  temperature  exceeds  25  deg.  C.  The  tempera¬ 
ture  rise,  according  to  the  author,  becomes  relatively  less 
as  the  room  temperature  increases.  In  closing.  Dr.  Lang¬ 
muir  pointed  out  that  the  shape  factor  in ‘his  equation  is 
easily  determined  in  free  air  for  a  single  wire,  but  for 


complex  wire  layouts  the  subject  must  be  investigated  with 
great  experimental  detail.  The  heat  conductivity  of  air 
rises  rapidly  with  increase  of  temperature.  The  thickness 
of  the  conducting  film  in  the  case  of  convection  from  a 
plain  surface  decreases  as  the  temperature  rises  and  tends 
to  offset  the  effect  of  heat  convection.  The  heat  loss  by 
convection  increases  rapidly  as  the  temperature  of  the 
room  rises. 


Engineering  Education 


In  laying  out  the  plan  of  procedure  by  the  educational 
committee  of  the  Institute  for  its  joint  meeting  with  the 
Society  for  the  Promotion  of  Engineering  Education  no 
specific  effort  was  made  to  confine  the  study  of  educa¬ 
tional  conditions  as  applied  to  the  electrical  industry.  The 
committee  holds  the  opinion  that  the  proper  establishment 
of  vocational  education  for  all  children  who  cannot  ad¬ 
vance  beyond  the  rank  of  hand  workers  is  essential  to  the 
highest  success  of  the  country  as  a  whole  in  its  industrial 
and  commercial  functions.  It  is  contended  that  the  United 
States  has  fallen  somewhat  behind  Germany,  Austria  and 
France  in  this  regard.  Reference  was  made  to  the  con¬ 
tinuation  schools  of  Germany,  which  provide  training  of 
great  practical  value  between  the  ages  of  14  and  16  as  a 
minimum.  It  is  estimated  that  only  from  10  to  20  per  cent 
of  the  children  of  16  years  whom  necessity  drives  to  work 
in  this  country  are  so  situated  that  they  can  learn  a  trade. 
The  continuation  school  in  which  the  pupil,  already  regu¬ 
larly  employed,  gives  a  part  of  the  working  hours  each 
week  to  school  work  shows  distinct  and  positive  signs  of 
being  best  suited  to  the  conditions  facing  the  great  major¬ 
ity  of  young  men.  Mental  judg^nent  and  physical  skill  are 
the  objects  sought  in  good  schools  of  this  type.  Continua¬ 
tion  schools  need  not  be  more  expensive  than  common 
schools,  since  the  practical  applied  part  of  the  training  can 
be  to  a  large  extent  obtained  during  a  portion  of  the  time 
the  pupils  are  at  work.  Each  commonwealth  should  have 
a  commission  composed  of  representatives  of  the  indus¬ 
tries,  with  power  to  direct  the  industrial  work  of  the  state, 
subject  to  the  approval  of  the  state  board  of  education. 
Material  financial  aid  should  be  given  by  the  state  to  in¬ 
stitutions  that  comply  with  its  regulations. 

LAW  FOR  VOCATIONAL  TRAINING. 

Twenty-four  states  now  have  provisions  of  active  char¬ 
acter  for  vocational  training  and  six  have  permissive  pro¬ 
visions.  Massachusetts,- Wisconsin,  New  York  and  Maine 
seem  to  have  given  the  subject  the  most  careful  considera¬ 
tion,  the  first-named  being  a  pioneer  in  this  field.  In  the 
majority  of  cases  heretofore  the  vocational  training  has 
been  almost  entirely  in  the  line  of  agriculture  or  home- 
making,  with  manual  training  as  an  additional  or  inci¬ 
dental  feature  of  existing  high  or  secondary  school  work. 
In  the  opinion  of  the  committee,  the  feature  of  the  Massa¬ 
chusetts  and  Wisconsin  laws  which  causes  them  to  excel 
those  of  all  other  states  is  the  provision  that  in  order  for 
a  vocational  school  to  receive  state  aid  it  must  receive  the 
state’s  approval  of  many  of  its  important  features,  such  as 
courses,  teachers,  buildings,  methods,  time  and  accounts. 
This  encourages  local  boards  to  consult  with  the  proper 
representatives  of  the  state  board  from  the  beginning  of 
school  organization  rather  than  to  await  the  exact  period 
when  money  is  requested  of  the  state.  An  outline  of  a 
scheme  for  industrial  education  based  largely  upon  the 
Massachusetts  and  Wisconsin  laws  was  presented  by  the 
committee.  The  committee  feels  that  attendance  upon  day 
or  part-time  schools  should  be  restricted  to  persons  between 
14  and  25  years  of  age  and  compulsory  between  14  and  16. 
Attendance  at  evening  classes  should  be  restricted  to  those 
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over  17.  Provision  should  be  made  that  all  illiterate  minors 
over  16  should  be  required  to  attend  the  evening  schools. 
Extracts  from  the  Massachusetts  laws  relating  to  vocational 
schools  are  included  in  the  report  of  the  committee. 

INDUSTRIAL  AND  VOCATIONAL  SCHOOLS. 

A  valuable  portion  of  the  report  of  the  educational  com¬ 
mittee  dealt  with  a  few  typical  industrial  schools  and  de¬ 
scribes  their  essential  methods  and  equipment.  Pratt  In¬ 
stitute,  Brooklyn,  N.  Y. ;  the  Stuyvesant  High  Schools, 
New  York;  Manual  Training  High  School,  Brooklyn; 
Bryant  High  School,  Long  Island  City,  the  Wentworth 
Institute  and  the  Albany  (X.  Y.)  vocational  school  were 
discussed  as  examples  of  institutions  which  are  meeting  the 
problem  of  industrial  education  on  a  broad  scale  with  effi¬ 
ciency  and  ability.  At  Pratt  Institute,  which  was  founded 
in  1887,  day  and  evening  instruction  is  given  to  over  4000 
students.  There  are  five  schools  of  instruction,  including  a 
school  of  science  and  technology  of  high  class.  The 
courses  include  applied  electricity,  mechanics,  machine 
work,  chemistry,  drawing,  steam  engineering,  practical 
mathematics,  carpentry,  sheet-metal  work,  machine  design, 
and  many  other  related  subjects.  Similar  subjects  are 
taught  at  the  new  Wentworth  Institute,  at  Boston,  the  ob¬ 
ject  of  which  is  to  develop  artisans  and  skilled  mechanics, 
and  to  train  men  who  wish  to  become  inspectors,  shop  fore¬ 
men,  master  mechanics  and  superintendents  in  industry. 
Although  the  buildings  were  hardly  completed  in  Septem¬ 
ber,  1911,  more  than  three  times  as  many  applicants  as 
could  be  accommodated  appeared.  Eighteen  men  consti¬ 
tute  the  faculty. 

The  report  concluded  with  a  resume  of  the  work  done  in 
vocational  training  in  the  State  of  New  York  under  the 
direction  of  the  commissioner  of  education,  covering  the 
work  in  manual  training,  shop  and  laboratory  work  in  the 
high  schools  and  emphasizing  special  subjects  taught  in 
localities  where  the  prevailing  industries  call  for  a  more 
or  less  specialized  training.  Much  information  of  value 
concerning  curricula  was  introduced.  The  report  closed 
with  an  outline  of  the  training  given  in  the  apprentice 
school  systems  of  the  New  York  Central,  Pennsylvania  and 
other  railroad  systems. 


Electrical  Measurements 


KLECTRICAL  TRANSMISSION  OF  ELECTRICAL  MEASUREMENTS. 

Mr.  O.  J.  Bliss  read  a  paper  describing  a  combination  of 
standard  instruments  and  a  telephone  line  for  the  pro¬ 
duction  of  electrical  measurements  at  a  receiving  station  35 
miles  distant  from  a  generating  plant  owned  by  another 
company  and  emphasized  the  value  of  such  arrangements 
in  the  operation  of  interconnected  plants  controlled  by  load 
dispatchers.  In  the  case  in  hand,  the  terms  of  the  contract 
for  energy  sale  rendered  it  necessary  for  the  receiving 
plant  to  guarantee  a  certain  load-factor  and  keep  the  peaks 
of  its  demand  as  low  as  possible.  Two  intermediate  sub¬ 
stations  owned  by  the  receiving  company  were  in  service, 
and  energy  was  sold  on  the  basis  of  measurements  at  the 
generating  plant.  The  receiving  company  was  therefore 
greatly  dependent  upon  a  plan  of  measurement  which 
should  at  all  times  show  the  input  to  the  receiving  system’s 
line  at  the  seller’s  generating  plant. 

The  apparatus  consisted  of  a  36-volt  storage  battery  dis¬ 
charging  about  150  milliamperes  through  a  resistor  having 
with  a  sliding  contact  controlled  mechanically  by  the  mov¬ 
ing  system  of  a  recording  wattmeter  in  the  generating  sta¬ 
tion.  By  the  sliding  contact  a  variable  connection  was  made 
through  a  telephone  line  to  a  recording  direct-current  volt¬ 
meter  and  an  indicating  direct-current  voltmeter  in  the  re¬ 
ceiving  station.  The  current  through  the  resistor  was  large 


as  compared  with  that  through  the  instrument,  giving  a 
recording  meter  deflection  closely  proportioned  to  the  volt¬ 
age.  The  resistance  was  divided  between  the  two  plants  in 
order  to  prevent  interference  with  the  telphone  service, 
condensers  also  being  used  to  protect  the  latter  from  the 
direct  current  of  the  transmitting  system.  Reactance  coils 
in  the  instrument  leads  prevented  interference  with  the 
meters  by  the  telephone  ringing  current. 

METERING  LARGE  DIRECT-CURRENT  INSTALL.\TI0NS. 

A  paper  by  Mr.  F.  V.  Magalhaes  discussed  the  advan¬ 
tages  and  disadvantages  of  the  four  principal  methods  of 
metering  direct  current  on  a  large  scale,  ranging  from  1000 
to  10,000  amp  at  from  100  to  600  volts.  Method  i  con¬ 
sists  of  installing  a  single  watt-hour  meter  between  the 
source  of  supply  and  the  distributing  switchboard;  Method 
2,  the  installation  in  parallel  of  several  meters  of  adequate 
total  rating;  Method  3,  dividing  the  service  supply,  meter¬ 
ing  separately  any  natural  components  of  the  total  load, 
and  Method  4  comprises  the  development  and  use  of  the 
shunt  type  of  watt-hour  meter.  The  author  concluded 
that  Method  i  is  the  simplest  and  least  costly  at  the  out¬ 
set,  but  of  questionable  accuracy  and  relatively  high  in 
maintenance  expense.  Method  2  facilitates  the  convenient 
measurement  of  large  loads,  moderate  initial  cost  and  sim¬ 
plicity  in  testing,  although  differences  in  the  resistance  of 
connections  may  lead  to  vitiated  results  with  the  added 
drawback  of  poor  light-load  performance.  Method  3,  by 
which  individual  meters  are  installed  for  comprehensive 
parts  of  an  extended  service,  fits  the  meter  closely  to  its 
work  and  insures  more  accurate  measurements.  Although 
the  cost  at  the  outset  runs  higher  the  increased  accuracy  is 
a  very  valuable  feature.  In  Method  4,  assuming  the  avail¬ 
ability  of  a  shunt  type  of  watt-hour  meter,  the  measure¬ 
ment  of  large  outputs  even  under  fluctuating  loads  is 
effected  with  a  limited  number  of  instruments,  high  flexi¬ 
bility  in  operation  and  excellent  accuracy  insured  by  ready 
calibration  of  the  service  meter  and  its  standard. 

MEASURING  OF  ENERGY  WITH  INSTRUMENT  TRANSFORMERS. 

Mr.  Alexander  Maxwell  presented  a  paper  in  which  it 
was  pointed  out  that  comparatively  little  has  been  written 
concerning  the  effect  of  ratio  and  time-phase  angle  upon 
the  accuracy  of  watt-hour  meters.  It  is  not  possible  to 
adjust  such  meters  to  compensate  automatically  for  changes 
in  ratio  and  time-phase  angle  for  different  loads  and  power- 
factors  within  the  range  of  the  meter.  Legal  and  com¬ 
mercial  considerations  require  that  such  meters  be  main¬ 
tained  within  certain  specified  limits  of  accuracy.  Devia¬ 
tions  from  stated  ratio  and  ideal  time-phase  relations  are 
small  in  shunt  instrument  transformers  as  compared  with 
series  instrument  transformers.  In  general,  modern  series 
transformers  of  the  best  design,  under  favorable  conditions, 
show  quite  satisfactory  ratio  curves  for  secondary  currents 
down  to  10  per  cent  of  rated  current.  Similarly,  the  angle 
by  which  the  secondary  current  differs  from  the  ideal  180- 
degree  relation  with  the  primary  current  is  small  over  a 
wide  range,  but  may  still  introduce  serious  errors  at  low 
loads.  Series  transformers  of  highly  special  design  gen¬ 
erally  have  ratio  and  'time  phase  angle  characteristics 
which  render  them  quite  unsuitable  for  use  in  connection 
with  watt-hour  meters.  Where  series  transformer  ratios 
have  the  same  value  from  full  secondary  load  to  a  small 
secondary  load  like  5  or  10  per  cent,  the  meter  accuracy  is 
not  affected,  since  the  ratio,  whatever  its  value,  is  ac¬ 
counted  for  in  the  calibrating  constant  of  the  meter. 

TESTING  LARGE  WATT-HOUR  METERS. 

The  problem  of  testing  large  watt-hour  meters  was  dis¬ 
cussed  in  a  paper  by  Messrs.  C.  H.  Ingalls  and  J.  W.  Cowles. 
Special  attention  was  given  to  the  testing  of  meters  hand¬ 
ling  fluctuating  loads,  by  the  rotating  standard  method.  To 
adopt  the  rotating  standard  to  the  calibration  of  meters  of 
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1000  or.  2000  amp  rating,  the  authors  devised  an  equip¬ 
ment  somewhat  modified  from  the  differential  galvanometer 
designed  by  Prof.  F.  A.  Laws,  of  the  Massachusetts  Insti¬ 
tute  of  Technology,  for  heavy  testing.  The  modification 
consisted  in  general  of  three  resistors  of  fixed  resistances 
forming  three  arms  of  a  Wheatstone  bridge,  the  rotating 
standard  and  two  resistors  of  adjustable  resistances  form¬ 
ing  the  fourth  arm.  From  measurements  made  with  the 
bridge  according  to  the  usual  method  of  securing  a  gal¬ 
vanometer  zero  reading,  the  current  measured  by  the  meter 
under  test  and  that  measured  by  the  rotating  standard  are 
determined.  Manganin  resistors  are  employed  on  account 
of  their  negligible  temperature  resistance  coefficient  and 
low  thermal  effects.  For  accurate  work  materials  having 
very  small  thermo-electric  effects  must  be  utilized,  and 
manganin  meets  this  condition  admirably.  The  apparatus 
can  be  carried  in  a  case  32  x  19  x  14  in.  in  dimensions.  In 
using  the  direct-current  rotating  standard,  care  must  be 
taken  to  guard  against  the  influence  of  external  fields,  and 
since  this  apparatus  is  designed  for  service  in  places  where 
large  currents  are  involved,  precaution  should  be  taken  to 
make  two  sets  of  readings  with  reversed  leads,  or  to 
change  bodily  the  position  of  the  standard  180  degrees,  and 
take  a  series  of  readings  in  both  azimuths.  The  paper 
closed  with  sample  test  data  from  street  railway  practice. 

Discussion. 

The  papers  by  Messrs.  Bliss,  Magalhaes,  Maxwell  and 
Ingalls  and  Cowles  were  discussed  together.  Mr,  W.  J. 
Mowbray,  Providence,  R,  I.,  congratulated  Messrs.  Ingalls 
and  Cowles  upon  their  work  and  commended  the  use  of  the 
rotating  standard  for  testing  large  meters.  Mr.  F.  P.  Cox, 
Lynn,  Mass.,  said  that  the  use  of  extra  meters  as  cited  by 
Mr.  Magalhaes  is  at  times  well  worth  the  cost  in  large 
direct-current  installations.  There  are  many  commercial 
difficulties  in  the  way  of  employing  total  dials,  as  suggested 
by  Mr.  Magalhaes.  Mr.  J.  R.  Craighead,  Schenectady, 
N.  Y.,  cited  the  field  of  usefulness  of  series  trans¬ 
formers  of  very  small  secondary  current  ratings  in 
making  measurements  at  a  distance,  using  small  sizes  of 
wires.  Special  insulation  of  the  secondary  is  necessary. 
He  criticised  the  practice  of  adjusting  meters  to  run  fast  on 
low  loads,  as  creeping  tends  to  result.  Mr.  F.  V.  Magal¬ 
haes,  New  York,  said  that  one  of  the  excellent  points  about 
the  Ingalls  arrangement  is  its  use  of  apparatus  which  can 
easily  be  obtained.  Mr.  W.  H.  Pratt,  Lynn,  Mass.,  cited  the 
vast  difference  between  the  characteristics  of  the  series 
transformers  now  on  the  market.  Chairman  Robinson 
warned  the  audience  not  to  draw  too  general  deductions 
from  the  special  cases  discussed  by  the  authors.  Mr. 
Ingalls  said  in  closing  that  a  differential  millivoltmeter  is 
useful  in  measuring  the  resistances  of  the  shunts  in  the  In- 
galls-Cowles  apparatus. 

TUBULAR  ELECTRODYNA.MOMETER. 

The  difficulty  of  mixing  the  strands  in  the  field  coils  of 
electrodynamometers  for  heavy  currents  to  provide  for  the 
same  effective  resistance  and  inductance  in  each  led  to  the 
design  of  the  tubular  instrument  described  in  a  paper  by 
Mr.  P.  G.  Agnew.  The  apparatus  has  a  “field  coil”  con¬ 
sisting  of  two  co-axial  copper  tubes  giving  a  circular  mag¬ 
netic  field  in  the  space  between.  The  concentric  tubes 
form  an  approximation  to  a  toroid,  or  endless  solenoid  of 
one  turn.  The  axial  symmetry  insures  that  the  value  of 
the  magnetic  field  at  any  point  is  independent  of  the  di¬ 
mensions  of  the  conductor.  No  magnetic  field  exists  be¬ 
tween  the  tubes  due  to  the  outside  tube,  and  that  due  to  the 
inside  tube  produces  no  skin  effect.  In  the  instrument, 
which  is  well  adapted  for  alternating-direct-current  trans¬ 
fer  dynamometer  service,  the  moving  element  consists  of 
a  static  coil  attached  to  a  mirror  and  damping  system,  one 
coil  being  above  and  one  below  the  inner  tube.  The  instru¬ 
ment  is  read  by  telescope  and  scale,  and  with  water  cool¬ 


ing  of  the  inner  tube  has  a  current  range  of  5000  amp. 
Its  sensitivity  is  100  cm  deflection  at  86  cm  scale  dis¬ 
tance  with  100  amp  in  the  tube  circuit  and  0.06  amp  in  the 
moving  coils.  It  is  believed  that  the  instrument  is  accu¬ 


rate  to  0.05  per  cent.  The  author  described  some  of  the 
special  problems  encountered  in  the  design  and  construc¬ 
tion  of  the  instrument  and  concluded  with  a  data  table 
giving  the  important  constants  and  dimensions. 

MEASURING  LOW-VALUE  ALTERNATING  CURRENT, 

In  a  paper  by  Mr.  M.  G.  Newman  were  discussed  the  sen¬ 
sibility  and  accuracy  of  alternating-current  ammeters  of 
the  dynamometer  type.  He  presented  the  results  of  vari¬ 
ous  excitation  tests  ^upon  a  telephone  transformer  at  60 
cycles,  using  a  separately  excited  dynamometer  as  an 
ammeter,  and  contrasting  data  obtained  with  the  perform¬ 
ance  of  a  dynamometer  operated  on  a  self-exciting  basis. 
Connection  diagrams  and  oscillograms  were  presented,  and 
further  tests  outlined  upon  a  ring  of  high  silicon  steel. 
The  author  pointed  out  that  by  varying  the  excitation  of 
the  moving  coil  it  is  possible  to  make  current  measure¬ 
ments  with  a  dynamometer  over  a  very  large  range  without 
changing  the  series  coils.  Large  errors  are  introduced 
when  such  an  instrument  is  used  to  measure  the  exciting 
current  of  sheet  steel  at  high  magnetic  densities,  say  above 
6000  gausses.  At  high  densities  the  distorting  component 
of  the  complex  exciting  current  wave  is  large  and  the 
sinusoidal  component  is  small  in  comparison.  This  large 
distortion  component  is  due  to  the  rapid  rate  of  change 
of  reluctivity  during  the  magnetic  cycle.  .As  the  density  is 
lowered  the  exciting  current  wave  approaches  the  sinu¬ 
soidal  form.  The  actual  wave  distortion  varies  with  dif¬ 
ferent  samples  of  steel.  Below  a  density  of  6000  gausses 
the  errors  obtained  in  using  a  separately  excited  dynamom¬ 
eter  do  not  e.xceed  2  per  cent.  Such  apparatus  has  the  ad¬ 
vantage  over  many  high  sensibility  ammeters  in  that  the 
suspension  and  moving  parts  are  comparatively  rugged,  and 
there  is  little  disturbance  from  outside  sources. 

VIBRATION  GALVANOMETER. 

paper  by  Dr.  Frank  Wenner  dealt  with  character¬ 
istics  and  applications  of  vibration  galvanometers.  The 
author  pointed  out  that  the  vibration  galvanometer  is  a 
type  of  synchronous  motor  rather  than  a  galvanometer. 
He  gave  the  theory  of  the  instrument  and  showed  the  re¬ 
lation  which  exists  between  the  amplitude  of  the  vibration 
and  the  impressed  voltage  in  terms  of  the  intrinsic  con¬ 
stancies  of  the  instrument  and  of  the  electric  circuit  in 
which  it  may  be  used.  The  author  thought  that  in  most 
laboratories  the  vibration  galvanometer  has  met  with  less 
favor  than  it  deserves.  He  mentioned  various  applica¬ 
tions  which  it  has  found  in  the  Bureau  of  Standards  and 
the  British  National  Physical  Laboratory.  He  also  thought 
that  it  may  be  found  useful  in  engineering  work  when  its 
characteristics  become  more  widely  known  and  when  it  is 
understood  that  it  is  not  a  delicate  instrument. 
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Discussion. 

In  answering  questions,  Dr.  Wenner  said  that  the  in¬ 
strument  is  read  by  a  line  of  light  whose  width  is  an  indica¬ 
tion  of  the  amplitude  of  vibration.  The  sensitiveness  is 
readily  controlled  and  the  instrument  can  be  designed  to 
respond  neither  to  harmonies  nor  to  substantial  changes  in 
frequency.  The  mechanical  quadrants  of  the  instrument 
largely  determine  the  shape  of  the  sensitivity  curve.  The 
instrument  can  be  used  as  a  deflection  apparatus  although 
it  has  usually  been  used  as  a  zero  instrument.  The  band  of 
light  is  sharp  on  the  edges.  A  deflection  of  a  few  centi¬ 
meters  is  usual.  The  deflection  is  directly  proportional  to 
the  current  or  the  voltage. 

PERMEABILITY  MEASUREMENTS  WITH  ALTERNATING  CURRENT. 

Messrs.  L.  T.  Robinson  and  J.  D.  Ball,  Schenectady, 
X.  Y.,  pointed  out  in  a  paper  of  which  they  were  joint 
authors  that  in  designing  electrical  apparatus  it  is  desirable 
to  know  the  core  loss  and  the  permeability  of  the  material 
with  considerable  accuracy.  It  is  desirable  also  to  find 
means  to  measure  permeability  with  accuracy  and  speed 
comparable  with  core  loss  measurements,  and  as  core  loss 
measurements  are  made  on  alternating  currents,  a  method 
using  the  same  current  supply  as  that  used  in  making  this 
test  is  sought.  The  paper  dealt  with  the  general  relations 
between  maximum  flux  density,  maximum  exciting  current 
and  magnetizing  current.  Experiments  were  carried  on 
with  ring  samples.  The  authors  presented  a  large  num¬ 
ber  of  curves  and  oscillographs  illustrating  the  relations 
between  magnetizing,  exciting  and  eddy  currents  in  various 
samples  of  iron.  The  conclusions  were  that  the  measure¬ 
ment  of  maximum  current  by  an  elementary  oscillograph 
observing  the  width  of  the  beam  is  satisfactory  and  fur¬ 
nishes  a  convenient  and  fairly  accurate  means  for  deter¬ 
mining  the  value  in  any  work  where  the  maximum  rather 
than  the  average  or  effective  value  of  a  current  or  voltage 
is  required. 

HIGH-VOLTAGE  TESTING. 

In  a  paper  by  Messrs.  C.  H.  Sharp  and  F.  M.  Farmer 
were  pointed  out  the  difficulties  of  ascertaining  the  peak 
factors  of  alternating-current  waves  under  ordinary  con¬ 
ditions  through  changes  in  the  wave  form  produced  by  the 
test  itself.  The  vagaries  of  the  spark-gap  were  empha¬ 
sized.  To  meet  the  problem  of  obtaining  reliable  measure¬ 
ments,  the  authors  devised  an  apparatus  in  which  a  series 
of  condensers  serving  as  a  voltage  divider  were  connected 
across  a  high-voltage  line.  In  parallel  to  the  condenser, 
which  was  grounded,  was  connected  a  rectifier  or  commu¬ 
tator  driven  by  a  synchronous  motor,  the  rectifier  in  turn 
being  connected  to  an  electrostatic  voltmeter.  The  com¬ 
mutator  was  adjusted  to  make  instantaneous  contact  be¬ 
tween  the  condenser  and  the  voltmeter  at  the  peaks  of  the 
waves.  In  this  arrangement  the  voltmeter  becomes 
charged  to  a  potential  corresponding  to  the  maximum  of 
the  voltage  waves  and  indicates  this  value. 

Discussion. 

The  papers  by  Messrs.  C.  H.  Sharp  and  F.  M.  Farmer, 
and  L.  T.  Robinson  and  J.  D.  Ball,  were  discussed  to¬ 
gether.  The  discussion  was  opened  by  Mr.  E.  D.  Doyle, 
New  York,  who  said  that  the  electrostatic  voltmeter  must 
have  a  high  insulation  resistance  in  order  to  measure  high 
potentials.  By  placing  a  condenser  across  the  voltmeter 
terminals  a  peak  factor  of  135  per  cent  was  found  with 
1,000,000  megohms.  With  a  o.i  mf.  condenser  across  the 
instrument  the  indication  was  the  same  as  with  50  megohms. 
Dr.  M.  G.  Lloyd,  Chicago,  commended  the  determination  of 
permeability  by  the  use  of  alternating  current  within  its 
limitations.  Special  attention  should  be  given  to  the  fact 
that  the  maximum  current  does  not  correspond  to  the  max¬ 
imum  magnetizing  current.  It  is  not  generally  true  that 
eddy  currents  are  in  time-phase  with  the  emfs  producing 
them.  The  oscillograph  has  a  useful  field  in  the  approxi¬ 
mate'  measurement  of  maxima  without  drawing  the  curve 


in  detail.  Dr.  Sharp  brought  out  the  point  that  the  elec¬ 
trostatic  voltmeter  takes  no  current  from  the  line,  whereas 
the  oscillograph  has  this  objection.  Chairman  Robinson 
touched  upon  the  fitness  of  the  term  peak-factor  in  the 
Sharp-Farmer  paper.  The  Robinson-Ball  experiments  em¬ 
phasize  the  fact  that  in  dealing  with  thin  sheets  of  iron 
with  low  eddy  loss  the  tendency  of  the  total  primary  current 
was  to  exceed  the  maximum  magnetizing  current.  Dr. 
Elihu  Thomson  suggested  the  use  of  the  term  “wave  peak- 
factor.” 

THE  MYRAWATT. 

The  authors  of  this  paper,  Mr.  H.  G.  Stott  and  Mr. 
Haylett  O’Neill,  New  York,  presented  a  proposal  for  a  new 
unit  of  power  equal  to  10,000  watts,  or  10  kilowatts.  The 
derivation  of  the  term  is  almost  obvious,  coming  from  the 
Greek  “myria,”  meaning  10,000,  and  the  term  “watt.”  The 
authors  pointed  out  that  there  are  now  in  general  use,  both 
in  America  and  abroad,  many  empirical  units,  such  as  the 
horse-power,  boiler-horse-power  and  cheval  a  vapeur, 
which  are  unsatisfactory  and  not  internationally  employed 
in  the  same  sense.  The  term  kilowatt  has  been  steadily 
growing  in  favor,  with  the  increase  in  steam-turbine  in¬ 
stallations,  as  a  measure  of  output,  particularly  when  the 
turbine  is  direct-connected  to  an  electric  generator.  The 
following  table  of  equivalents  was  presented  by  the  authors 
showing  how  the  new  unit  compares  with  those  now  in 
use.  expressed  in  Ib.-Fahr.  heat  units  per  hour: 

I  horse  power  =  2,547 

I  cheval  a  vapeur  =  2,510 

I  pferde-kraft  =  2,510 

I  poncelet  =  3,350 

I  kilowatt  =  3,415 

•  I  boiler-horse-power  =  33,479 
I  my ra watt  =  34.150 

It  may  be  noted  that  the  myrawatt  is  only  2  per  cent  larger 
than  the  boiler-horse-power.  If  the  myrawatt  is  employed 
as  a  unit  of  boiler  or  producer  output,  and  correspondingly 
used  as  a  unit  of  input  for  all  kinds  of  dynamical  machinery, 
the  computation  of  over-all  efficiencies  of  direct-connected 
units  will  become  exceedingly  simple.  Over-all  efficiency 
will  then  be  found  by  multiplying  the  kilowatts  of  output  by 
the  factor  10  and  dividing  the  product  by  the  input  in 
myrawatts.  The_  authors  conclude  with  a  number  of 
examples  showing  how  calculations  of  efficiency  will  be 
simplified. 

Discussion. 

Dr.  Carl  Hering,  Philadelphia,  urged  the  use  of  units 
designed  to  simplify  calculations.  Dr.  A.  E.  Kennelly, 
Cambridge,  Mass.,  said  that  here  is  a  good  opportunity  for 
unifying  steam  and  electrical  units.  The  boiler  horse-power 
is  within  2  per  cent  of  10  kw,  or  the  myra-watt.  Dr.  Ken¬ 
nelly  urged  the  use  of  the  metric  term  myria-watt  in  place 
of  the  term  myra-watt. 

MEASURING  ALTERNATING-CURRENT  RESISTANCE. 

Dr.  Edwin  F.  Northrup  described  two  electrodynamom¬ 
eter  circuits  and  methods  for  the  comparison  of  alternat¬ 
ing-current  and  direct-current  resistances,  giving  the 
mathematical  details  of  the  procedure  in  each  case.  In 
general,  the  apparatus  required  consists  of  a  frequency 
meter,  an  alternating-current  ammeter,  a  three-point 
double-throw  switch  for  quickly  changing  connections,  re¬ 
sistors  and  an  electrodynamometer.  The  last  piece  of  ap¬ 
paratus  must  be  designed  to  carry  the  full  current  without 
overheating.  The  hanging  or  potential  coils  are  two  in 
number,  arranged  to  be  entirely  astatic  with  respect  to  the 
earth’s  field.  The  constant  of  the  instrument  is  then  the 
same  for  direct  current  and  alternating  current,  all  good 
electrodynamometers  being  constructed  in  this  way.  Either 
the  Rowland  deflection  type  or  Siemens  type,  constructed 
on  the  astatic  plan,  may  be  used.  The  alternating-current 
resistance  obtained  by  the  methods  reviewed  in  detail  by 
the  author  is  a  quantity  which,  expressed  in  ohms  and  mul¬ 
tiplied  by  the  root  mean  square  of  the  alternating  current 
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through  the  circuit,  expressed  in  amperes,  will  give  the 
root  mean  square  value  of  that  component  of  the  im¬ 
pressed  emf  expressed  in  volts  which  is  in  time-phase 
with  the  current.  That  is,  it  is  the  quantity  which,  when 
multiplied  by  the  mean  square  value  of  the  current,  will 
give  the  power  in  watts  which  is  being  dissipated  in  the 
circuit.  In  drawing  the  triangle  of  emfs  of  an  inductive 
circuit  one  sometimes  represents  the  component  of  the 
emf  in  time-phase  with  the  current  by  the  product  of  the 
current  and  the  direct-current  resistance.  This  procedure 
may  lead  to  considerable  error  in  circuits  in  which  there 
are  other  than  PR  direct-current  losses.  In  such  circuits 
the  alternating-current  resistance  R  should  always  be  used. 
The  methods  described  are  useful  in  measuring  the  alter¬ 
nating-current  resistance  of  steel-covered  cables. 

Discussion. 

The  papers  by  Messrs.  Agnew,  Newman  and  Northrup 
were  discussed  together.  Mr.  W.  H.  Pratt,  Lynn,  Mass.,  in 
discussing  Dr.  Agnew’s  paper,  said  that  stranding  the  con¬ 
ductor  is  important  to  take  care  of  eddy  currents  in  an  in¬ 
strument  of  high  sensibility.  He  referred  to  a  water-cooled 
dynamometer  of  his  own  construction,  having  astatic  sus¬ 
pension,  which  was  described  at  the  Jefferson  (N.  H.) 
meeting  in  1910.  He  considered  the  latter  as  developed  to 
be  more  flexible  than  the  Agnew  apparatus,  and  questioned 
the  accuracy  of  the  latter.  Mr.  J.  D.  Ball,  Schenectady, 
N.  Y.,  in  discussing  the  Newman  paper  touched  upon  the 
value  of  the  method  brought  out  by  the  author.  The 
method  of  separately  exciting  the  field  of  a  reflecting  dyna¬ 
mometer  in  measuring  low-voltage  drops  is  useful  Dr. 
Frank  Wenner,  Washington,  D.  C.,  spoke  of  changes  in  the 
connector  design  which  have  increased  the  accuracy  of  the 
.\gnew  instrument,  notably  by  splitting  the  tube  and  amal¬ 
gamating  the  surfaces.  Dr.  M.  G.  Lloyd,  Chicago,  pointed 
out  the  usefulness  of  the  thermal  ammeter,  notably  in  wire¬ 
less-telegraph  circuit  measurements.  The  general  plan  is 
the  insertion  of  a  thermocouple  in  the  moving  coil  of  a 
D’Arsonval  galvanometer.  The  indications  are  somewhat 
slow.  He  spoke  in  terms  of  high  praise  of  the  Agnew  instru¬ 
ment  for  the  measurement  of  heavy  currents.  Mr.  Taylor 
Reed.  Schenectady,  N.  Y.,  said  that  he  had  sometimes  found 
the  use  of  two  dynamometers  desirable.  The  subject  of 
measuring  alternating-current  resistance  is  of  increasing 
importance.  The  use  of  conductors  other  than  copper  and 
aluminum  is  a  coming  problem.  Mr.  A.  L.  Ellis,  Lynn, 
Mass.,  testified  as  to  the*accuracy  of  the  tubular  dynamome¬ 
ter.  The  water-cooled  instrument  is  particularly  free  from 
trouble  in  terminal  attachments.  The  suspension  is  the 
chief  difficulty  with  such  instruments.  Dr.  E.  B.  Rosa, 
Washington,  cited  the  absence  of  any  appreciable  stray 
fields  in  the  operation  of  the  tubular  dynamometer.  Chair¬ 
man  L.  T.  Robinson  pointed  out  that  each  instrument  has 
its  field  and  touched  upon  the  high  accuracy  of  the  sepa¬ 
rately  excited  dynamometer. 

LAMP  TESTING. 

Mr.  Evan  J.  Edwards,  Cleveland,  Ohio,  presented  a  paper 
in  which  was  emphasized  the  importance  of  maintaining 
instruments  of  high  accuracy  in  laboratories  handling  a 
large  amount  of  lamp  testing.  Photometric  and  lamp¬ 
testing  laboratories  should  maintain  an  accuracy  of  o.i 
per  cent  in  their  electrical  measurements.  The  author 
briefly  discussed  the  personal  equation  in  making  observa¬ 
tions,  and  urged  the  desirability  of  chronological  records 
of  instrument  calibration,  with  plotted  comparisons  ar¬ 
ranged  on  time  basis.  The  use  of  standard  cells  was  men¬ 
tioned  and  meter-setting  curves  were  given  for  averaged 
observations,  showing  the  precision  obtained  in  practice 
and  the  tendency  of  certain  observers  to  favor  specific 
digits  in  taking  readings.  The  author  contended  that  for 
every-day  use  on  photometric  equipment  the  precision  at¬ 
tainable  with  ordinary  portable  instruments  is  insuffi¬ 


ciently  high,  and  large  laboratory  standards  and  deflection 
potentiometers  have  resulted.  An  average  deviation  of 
0.4  per  cent  from  the  arithmetical  mean  is  obtainable  with 
good  photometric  apparatus,  calling  for  a  voltage  accuracy 
of  O.I  per  cent  in  the  same  precision  measure.  In  con¬ 
clusion  a  brief  description  was  given  of  a  voltmeter  with 
scale  adjustable  by  rack  and  pinion  attachments,  to  facili¬ 
tate  calibration  to  direct  readings.  Mr.  Edwards  consid¬ 
ered  graphic  recording  voltmeters  useful  in  keeping  track 
of  large  changes,  but  unreliable  for  measurements  of  re¬ 
fined  accuracy. 

INCANDESCENT  LAMPS  AS  RESISTORS 

.\  paper  by  Mr.  T.  H.  Amrine  emphasized  the  flexibility 
and  economy  of  incandescent  lamp  resistors  for  varied 
service.  The  author  stated  that  the  general  availability 
and  low  cost  of  such  equipment  is  insufficiently  appreci¬ 
ated  in  many  quarters,  and  presented  curves  and  data  in 
tabular  form  showing  the  range  and  methods  of  selection 
desirable.  The  list  price  of  a  lamp  which  will  carry  o.n 
amp  and  which  has  a  resistance  of  2150  ohms  is  only  18 
cents,  which  is  probably  less  than  the  cost  of  an  equal 
resistor  of  like  carrying  capacity  in  any  other  form. 
Curves  presented  showed  that  for  limited  ranges  almost 
any  desired  change  of  resistance  with  change  of  current 
can  be  selected,  ranging  from  a  pronounced  decrease  to  a 
very  large  increase,  as  well  as  a  practically  negligible 
change  of  resistance  with  current.  A  feature  of  the  paper 
w’as  an  equation  giving  the  change  in  resistance  with 
changes  in  candle-power,  volts,  watts,  specific  consumption 
and  current.  Other' data  included  the  maximum  resist¬ 
ance  available  in  commercial  lamps  for  various  ampere 
ratings,  this  ranging  from  8  to  2520  ohms  in  the  table,  in¬ 
cluding  lo-watt  to  500-watt  lamps.  The  percentage  of 
normal  current  which  lamps  will  carry  at  various  degrees 
of  incandescence  was  also  given.  The  paper  enables  one 
to  select  the  type  of  lamp  which  will  give  most  nearly  the 
desired  current-resistance  change  at  the  proper  degree  of 
incandescence.  Lamps  may  be  used  in  checking  ammeters, 
in  holding  current  at  a  constant  value  through  the  use  of 
bridges,  with  photographic  recording  alternating-current 
voltmeters  and  in  the  control  of  temperatures,  as  well  as 
in  the  usual  resistance  problems. 

Discussion. 

The  papers  by  Messrs.  Edwards  and  Amrine  were  dis¬ 
cussed  by  Dr.  C.  H.  Sharp,  New  York;  Dr.  A.  E.  Kennelly, 
Cambridge,  Mass.;  Dr.  M.  G.  Lloyd.  Chicago;  Mr.  Paul 
MacGahan,  Pittsburgh,  and  Mr.  T.  H.  Amrine,  East 
Orange,  N.  J.  Dr.  Sharp  doubted  if  a  laboratory  standard 
voltmeter  is  sufficiently  accurate  for  testing  the  life-voltage 
relations  of  incandescent  lamps.  Accurate  voltage  methods 
checked  against  each  other  are  of  great  commercial  impor¬ 
tance.  The  Amrine  method  has  been  tried  lately  with  suc¬ 
cess  by  the  speaker,  modified  somewhat  to  facilitate  meas¬ 
urements  of  voltage  where  very  slight  changes  are  to  be 
taken  into  account.  Dr.  Kennelly  commended  the  use  of 
the  alternating-current  potentiometer,  which  easily  works 
to  0.05  per  cent  in  voltage  measurements.  Dr.  Lloyd  em¬ 
phasized  the  importance  of  studying  the  relation  between 
the  width  of  the  space  and  the  size  of  the  pointer.  Mr. 
Amrine  presented  several  records  of  interest  obtained  by  a 
photographic  recording  voltmeter. 

INDUCTION  TYPE  INSTRUMENTS. 

Emphasizing  the  increasing  importance  of  compactness, 
aperiodicity,  ruggedness,  durability,  legibility  and  sim¬ 
plicity  in  modern  switchboard  instruments,  Mr.  Paul 
MacGahan  presented  a  paper  pointing  out  the  advantages 
of  induction  type  indicating  equipment  and  contended  that 
in  the  future  instruments  built  on  the  induction  principle 
will  eventually  supersede  other  types.  Freedom  from  ex¬ 
ternal  field  influences,  good  initial  and  continued  accuracy. 
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high  ratio  of  torque  to  weight,  rugged  and  simple  move¬ 
ments  and  ease  of  repairing  all  contribute  to  the  growing 
popularity  of  induction  type  instruments.  Induction  type 
ammeters  and  voltmeters  having  an  error  of  less  than  0.05 
per  cent  are  now  obtainable,  so  that  the  discrepancies  due 
to  this  cause  would  not  be  noticeable  in  a  modern  plant. 
The  close  frequency  maintained  by  turbine  units  has  made 
this  phase  of  instrumental  design  less  important  than  the 
problem  of  protecting  equipment  from  external  magnetic 
and  electrostatic  fields.  The  mechanical  sources  of  error 
are  probably  of  greater  importance  than  the  purely  elec¬ 
trical  ones  in  switchboard  instruments.  Instruments  hav¬ 
ing  the  highest  ratio  of  torque  to  weight  of  movement  will 
have  the  greatest  accuracy  and  longest  life  if  equivalent  in 
other  respects,  and  if  the  movement  is  not  sufficiently  heavy 
to  damage  the  jewels.  Experience  has  shown  that  15 
grams  maximum  is  the, safe  limit  for  horizontal  shafts  in 
“V”  sapphire  jewels,  and  that  a  ratio  of  torque  to  weight 
of  0.15  is  a  satisfactory  minimum,  when  torque  is  ex¬ 
pressed  in  centigrams,  and  weight  in  grams.  Very  light 
movements  are  undesirable. 

The  paper  contained  an  interesting  study  of  the  space 
occupied  by  switchboard  instruments  of  various  types,  in¬ 
cluding  comparisons  of  scale  lengths,  panel  areas  and 
pointer  deflections.  The  7^-in.  round  pattern  induction 
type  instrument  occupies  3.9  sq.  in.  of  panel  per  inch  length 
of  scale,  which  is  less  than  any  corresponding  area  re¬ 
quired  by  the  usual  round  pattern  horizontal  or  vertical, 
edgewise  or  illuminated  dial  unit.  The  induction  principle 
applied  to  the  7-in.  ammeter,  voltmeter  and  wattmeter  has 
apparently  placed  this  construction  on  an  entirely  new 
basis,  the  scale  length  being  equal  or  greater  than  in  any 
previously  designed  9-in.  meter.  The  paper  closed  with  a 
reference  to  the  value  of  black  dial  instruments  and  in¬ 
cluded  as  a  final  section  a  comprehensive  exposition  of  the 
theory  and  practice  of  induction  instruments. 

COMPENS.\TING  WATTMETERS. 

'I'he  importance  of  providing  a  suitable  indicating  watt¬ 
meter  for  the  measurement  of  power  in  small  quantities 
Aud  on  circuits  supplying  appliances  of  low  power-factor 
was  emphasized  in  a  paper  by  Mr.  A.  L.  Ellis-  The  author 
pointed  out  that  an  instrument  for  this  w'ork  should  permit 


Connections  of  Compensating  Wattmeter. 


the  ready  correction  of  errors  for  all  conditions  of  load, 
power-factor  and  scale  position ;  that  it  should  have  indica¬ 
tions  compensated  for  its  own  losses  and  for  losses  in  volt¬ 
meters  or  other  instruments  connected  across  the  terminals 
of  the  device  whose  input  is  being  measured,  and  that  it 
should  have  high  torque,  large  current  range  in  terms  of 
the  full  scale  watt  value,  a  damped  moving  system  and 
adequate  shielding  from  stray  fields. 

.\  large  part  of  the  paper  was  devoted  to  the  detailed 
description  of  a  specially  compensated  instrument  in  which 
the  series  coil  and  compensating  winding  substantially  off¬ 
set  each  other.  The  instrument  had  a  current  range  of 
2.25  amp,  a  potential  limit  of  125  volts  and  a  full  scale 
of  70  watts.  On  the  basis  of  120  volts,  the  full  scale  de¬ 
flection  would  be  obtained  at  26  per  cent  power-factor  as 


compared  with  62  per  cent  power-factor  for  the  common 
type  of  indicating  wattmeter.  Deflections  around  one-third 
scale  can  be  obtained  at  power-factors  below  10  per  cent 
within  the  rated  current.  The  paper  contained  a  large 
number  of  comparisons  of  instrumental  readings  and  vari¬ 
ations  in  calibration  with  lagging  and  leading  currents  at 
different  frequencies.  The  compensated  wattmeter  is  of 
particular  value  in  measuring  losses  in  the  cores  of  small 
transformers,  compensators  for  metal  filament  lamps, 
small  fan  motors,  etc. 

RESONANT  CIRCUIT  FREQUENCY  INDICATOR. 

A  paper  by  Messrs.  W.  H.  Pratt  and  D.  R.  Price,  de¬ 
scribed  a  method  for  accurately  measuring  the  frequency  of 
a  circuit,  with  a  large  scale  deflection  in  connection  with  a 
small  percentage  change  in  frequency,  under  ordinary  con¬ 
ditions  of  wave  form,  voltage  regulation  and  temperature. 
The  principle  that  impedance  is  most  sensitive  in  a  circuit 
containing  inductance  and  capacity  connected  in  series  or 
parallel  was  utilized.  The  constituent  parts  of  the  circuit 
consisted  of  an  inductor  wound  upon  a  laminated  iron  core 
with  an  air-gap;  a  condenser  made  by  the  vacuum  process; 
resistors  with  metal  having  a  zero  temperature  resistance 
coefficient,  and  an  indicating  instrument  with  moving  coil 
and  field  circuit.  Three  circuits  were  used,  these  being 
adjusted  to  be  in  resonance  at  frequencies  between  36  and 
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Connections  of  Frequency  Indicator 

70  cycles.  The  indicator  was  connected  in  series  with  the 
circuit  branches  between  the  latter  and  one  side  of  the  line. 
The  results  have  been  highly  satisfactory,  notably  in  the 
direction  of  securing  large  deflections  for  small  changes  in 
periodicity.  Special  need  of  cutting  down  the  hysteresis 
losses  in  the  inductor  was  anticipated  in  the  construction  of 
the  apparatus. 

HOT-WIRE  INSTRUMENTS. 

Messrs.  A.  W.  Pierce  and  M.  E.  Tressler  presented  a 
paper  on  the  advantages  of  hot-wire  instruments  in  meas¬ 
uring  small  alternating  currents  and  voltages;  as  general 
utility  instruments  for  indiscriminate  use  on  alternating  and 
direct  current  and  for  checking  iron-vane  ammeters;  and 
for  measuring  high-frequency  currents  where  coil  instru- 
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ments  would  be  useless.  It  was  pointed  out  that  hot-wire 
apparatus  of  proper  design  has  no  temperature  coefficient, 
and  a  very  small  zero  error  due  to  changes  in  the  instru¬ 
ment  temperature.  The  inductance  of  the  hot  wire  is 
practically  zero,  and  accurate  indications  are  given  on  both 
alternating-current  and  direct-current  circuits  at  all  fre¬ 
quencies  up  to  500  cycles  per  second.  Hot-wire  voltmeters 
can  be  relied  upon  within  one-half  scale  division  as  low  as 
1.2  volts.  They  are  not  affected  by  external  fields,  and  are 
independent  of  wave  form.  The  internal  drops  and  losses 
of  these  instruments  compare  favorably  with  those  of  mov¬ 
ing  iron  ammeters  of  corresponding  ranges.  Hot-wire  am¬ 
meters  can  be  made  for  a  full  scale  range  of  0.25  amp, 
which  will  indicate  o.i  amp  with  an  accuracy  closer  than 
I  per  cent.  Currents  as  high  as  2000  amp  have  been  suc¬ 
cessfully  measured  by  the  use  of  shunts. 

Discussion. 

The  papers  by  Messrs.  MacGahan,  Ellis,  Pierce  and  Tress- 
ler,  and  Pratt  and  Price  were  discussed  simultaneously. 
Mr.  F.  P.  Cox,  Lynn,  Mass.,  agreed  that  for  the  measure¬ 
ment  of  low  voltage  and  circuits  of  high  frequency  the  hot¬ 
wire  instrument  is  specially  valuable.  Its  high  energy  loss, 
however,  is  objectionable  in  measuring  large  currents.  Air 
transformers  instead  of  shunts  appear  to  be  desirable  for 
high-frequency  service,  as  indicated  by  experience  reported 
from  the  Fessenden  wireless  station  at  Brant  Rock,  Mass. 
The  long  scale  is  of  less  importance  than  accuracy.  He 
said  that  a  light-moving  element  does  not  necessarily  mean 
a  weak  element  but  it  does  mean  that  the  average  meter 
man  cannot  be  trusted  to  handle  it.  Shielding  is  a  vital 
necessity.  The  black  scale  with  white  fingers  has  its 
place,  but  is  not  the  requisite  for  all  conditions. 

Mr.  W.  H.  Pratt,  Lynn,  Mass.,  urged  the  importance  of 
accuracy  in  instrumental  service.  A  light-weight  moving 
element  is  more  trustworthy  than  a  heavy-weight  one.  Prof. 
A.  F.  Ganz,  Hoboken,  N.  J.,  confirmed  this  statement  and 
emphasized  the  increased  wear  and  friction  due  to  heavy 
moving  parts. 

Mr.  J.  P.  Mowbray,  Providence,  R.  I.,  favored  the  black 
scale  for  cellars  and  other  places  where  the  light  is  poor. 
Mr.  A.  L.  Ellis,  Lynn,  Mass.,  said  that  there  is  no  occasion 
to  fear  the  effect  of  electrostatic  disturbances  if  the  meter 
is  properly  designed.  If  a  horizontal  shaft  is  used,  the  in¬ 
dication  of  the  instrument  tends  to  be  inaccurate  on  account 
of  rolling  in  the  jewel  bearing.  Light-weight  moving  parts 
are  of  great  importance. 

Mr.  P.  M.  Lincoln,  Pittsburgh,  described  a  method  of 
measuring  frequency  by  putting  a  power-factor  meter  into 
a  resonant  circuit,  pointing  out  that  close  accuracy  of  indi¬ 
cation  is  possible  with  proper  design. 

Mr.  F.  H.  Bowman,  Lynn,  Mass.,  said  that  interchange- 
ability  between  alternating-current  and  direct-current  work 
is  of  less  importance  in  hot-wire  instrument  work  than  for¬ 
merly.  Careful  handling  of  such  instruments  is  of  great 
importance  if  good  results  are  to  be  obtained.  Wire  for 
hot-wire  instruments  can  be  made  with  a  zero  temperature 
coefficient,  but  the  apparent  resistance  tends  to  increase 
with  the  heating,  on  account  of  the  decrease  of  cross-section 
and  lengthening  of  the  wire. 

Mr.  Cox  condemned  the  practice  of  opening  the  scale  at 
the  top,  where  the  instrument  rarely  is  required. 

Mr.  MacGahan  said  in  closing  that  the  method  of  com¬ 
pensation  for  temperature  changes  in  induction  instruments 
is  simple  and  effective.  Errors  in  watt-meters  are  inter¬ 
mediate  in  importance  between  those  in  voltmeters  and 
ammeters.  The  tendency  is  to  keep  the  ratio  of  torque  to 
weight  high  in  watt-hour  meters,  even  at  the  expense  of  in¬ 
creasing  the  weight  to  30  grams.  In  the  induction  ammeter 
the  weight  is  10  grams  in  the  moving  element,  the  torque 
being  2.8  centimeter-grams.  Mr.  Pratt  said  that  errors  due 
to  temperature  changes  can  be  made  practically  negligible 
in  the  frequency  indicator.  Mr.  Pierce  said  that  his  hot¬ 


wire  voltmeter  has  a  slight  temperature  coefficient,  which, 
however,  is  taken  care  of  in  the  calibration. 

POTENTIAL  TRANSFORMER  TESTING. 

Mr.  J.  R.  Craighead  presented  a  paper  dealing  with  the 
effect  of  the  resistance  of  the  detector  circuit  in  determin¬ 
ing  the  time-phase  angle  and  ratio  of  two  alternating  volt¬ 
ages  by  the  balance  method  and  found  that  if  the  resist¬ 
ance  of  the  detector  is  adjudged  to  equal  the  product  of  the 
two  balance  resistances  divided  by  their  sum,  the  ratio  of 
voltages  will  be  represented  by  the  two  balance  resist¬ 
ances.  The  errors  in  ratio  due  directly  to  time-phase 
angle  and  to  the  detector  current  offset  one  another.  For 
accurate  determination  of  the  time-phase  angle,  the  two- 
dynamometer  method  is  recommended.  The  results  ob¬ 
tained  by  the  author  were  calculated  for  sine  waves.  The 
theory  is  greatly  complicated  by  harmonics  which  flow 
in  the  detector  in  case  a  distorted  voltage  wave  or  slightly 
differing  waves  are  used.  Where  inductive  devices  are 
used  to  balance  the  voltage  in  the  detector  circuit  they  do 
not,  on  account  of  wave  form,  wholly  prevent  the  flow  of 
current,  and  consequently  only  diminish  the  errors.  The 
additional  errors  caused  by  harmonics  are  in  general  neg¬ 
ligible  in  practical  work. 

TESTING  INSTRUMENT  TRANSFORMERS. 

Messrs.  P.  G.  Agnew  and  F.  B.  Silsbee  presented  a  paper 
describing  the  determination  of  the  ratio  and  time-phase 
angle  in  series  and  shunt  instrument  transformers  by  the 
use  of  a  single  galvanometer,  carrying  forward  methods 
previously  described  in  the  Bulletin  of  the  Bureau  of 
Standards,  Vol.  7,  1911.  Equations  were  given  for  the 
methods  reviewed,  and  the  simplicity  of  the  adjustments 
required  was  emphasized.  The  determination  in  the  case 
of  the  series  transformer  was  obtained  by  adjusting  a  re¬ 


connections  for  Testing  a  Series  Transformer. 


sistance  and  mutual  inductance  in  circuit  with  a  gal¬ 
vanometer  and  appropriately  related  to  a  non-inductive  low- 
resistance  shunt  and  transformer  primary,  the  equation 
being  fulfilled  as  described  in  detail  by  the  authors  at  the 
moment  of  securing  a  balance.  Somewhat  analogous  con¬ 
nections  were  employed  in  testing  the  shunt  instrument- 
transformer.  The  advantages  of  the  arrangement  cov¬ 
ered  by  the  paper  included  the  possibility,  without  chang¬ 
ing  the  set-up,  of  testing  a  transformer  in  which  the  time- 
phase  angle  changes  from  lagging  to  leading;  and,  second, 
by  it  the  fixed  inductance  used  can  be  placed  in  a  fixed 
position  removed  from  the  rest  of  the  circuit  where  its 
stray  field  would  not  cause  trouble  in  the  galvanometer 
circuit.  By  the  methods  described  in  the  paper  only  one 
observer  is  required,  and  neither  a  polyphase  source  of 
potential,  a  phase-shifting  device  nor  a  rotating  commu¬ 
tator  is  needed. 

Discussion. 

The  papers  by  Messrs.  Craighead,  and  Agnew  and  Silsbee, 
were  discussed  simultaneously.  Dr.  C.  H.  Sharp,  New 
York,  said  that  the  last  method  described  by  Messrs.  Agnew 
and  Silsbee  had  been  presented  at  the  Frontenac  convention 
two  years  ago,  and  that  a  satisfactory  detector  is  now  in 
service.  Mr.  J.  R.  Craighead  called  attention  to  the  difficul¬ 
ties  of  handling  vibration  galvanometers  in  commercial  test- 
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ing.  The  adjustment  of  a  dynamometer  is  the  same  for  all 
frequencies.  Condensers  are  unsatisfactory  where  perma¬ 
nent  accuracy  is  required.  Dr.  E.  B.  Rosa,  Washington,  D. 

C.,  pointed  out  the  dangers  of  attempting  to  solve  measure¬ 
ment  problems  with  a  single  method.  Local  conditions 
largely  determine  the  best  apparatus  and  methods.  Chairman 
Robinson  concurred  in  this  opinion.  Dr.  Sharp  called  atten¬ 
tion  to  the  advantages  of  a  synchronous  reversing  key  in  al¬ 
ternating-current  measurements  of  high  sensibility  with  a  di¬ 
rect-current  galvanometer.  The  arrangement  is  particular¬ 
ly  useful  in  transformer  testing.  The  vibration  galvanome¬ 
ter  is  not  a  discriminatory  instrument.  Measurements  of  in¬ 
ductance  and  capacity  can  also  be  made  conveniently  by  the 
synchronous  reversing  key  and  a  direct-current  galvano¬ 
meter. 

Dr.  F.  Bedell,  Ithaca,  N.  Y.,  said  that  with  the  synchro¬ 
nous  commutator  certain  adjustments  can  be  made  to  ad¬ 
vantage  in  determining  phase  angle.  Dr.  Rosa  pointed  out 
that  the  error  of  the  rotating  commutator  and  direct-cur¬ 
rent  galvanometer  are  greater  than  with  the  vibration  type 
of  instrument.  The  latter  have  been  used  successfully  at 
W  ashington  for  ten  years  and  for  many  purposes.  Mr. 

\\ .  W.  Crawford,  Lynn,  Mass.,  favored  the  connections 
used  by  Messrs.  Agnew  and  Silsbee.  He  had  found  a 
vibrating  tongue  with  platinum  contacts  highly  successful, 
and  cited  tests  in  which  the  sensitiveness  of  the  portable 
apparatus  was  50  microvolts  per  scale  division.  Dr.  Frank 
Wenner,  Washington,  cited  difficulties  associated  with  the 
use  of  the  rotating  commutator. 

ME.\SURING  STRAY  CURRENTS  IN  UNDERGROUND  PIPES. 

The  author  of  this  paper.  Dr.  Carl  Hering,  of  Philadel¬ 
phia,  Pa.,  describes  several  original  methods  for  measuring 
stray  electric  currents  flowing  through  underground  metal¬ 
lic  structures  such  as  water  or  gas  pipes.  These  methods 
were  devised  in  connection  with  investigations  of  electrol¬ 
ysis  caused  by  stray  currents  from  electric  railway  tracks. 
In  metliods  previously  used  it  has  been  customary  to  assume 
or  calculate  the  pipe  resistance  from  the  supposed  dimen¬ 
sions  and  the  assumed  resistivity.  It  is  obviously  desirable 
to  avoid  all  such  assumptions  if  possible.  The  author’s 
first  method  may  be  described  as  follows:  The  terminals 
of  a  millivoltmeter  or  a  sensitive  galvanometer  are  con¬ 
nected  to  the  pipe  at  two  points  situated  a  short  distance 
apart.  A  shunt  circuit  embracing  an  ammeter,  a  few  cells 
of  storage  battery  and  an  adjustable  resistance  is  then  con¬ 
nected  to  the  pipe  at  points  lying  on  either  side  of  the  volt¬ 
meter  terminals,  as  shown  in  the  accompanying  figure.  If 
the  battery  is  correctly  poled  the  adjustable  resistance  may 
be  varied  until  no  current  flows  through  the  shunted  section 
of  pipe,  and  this  condition  will  be  indicated  when  the  volt¬ 
meter  or  galvanometer  gives  a  zero  reading.  Under  this 
condition  the  shunted  portion  of  pipe  is  everywhere  at  the 
same  potential.  The  ammeter  in  the  shunt  circuit  will  then 
measure  the  current  which  previously  flowed  through  the 
shunted  portion  of  pipe.  If  the  millivoltmeter  reading  is 
noted  while  the  shunt  circuit  is  open,  the  resistance  of  the 
pipe  between  the  millivoltmeter  terminals  can  obviously  be 
calculated  at  once. 

This  method  involves  only  the  assumptions  that  the  in¬ 
troduction  of  the  measuring  apparatus  does  not  alter  the 
original  distribution  of  current  in  the  pipe  system  and  that 
the  current  in  the  pipe  section  tested  has  a  constant  value 
throughout  the  section. 

By  waiting  for  a  suitable  opportunity  when  the  current 
is  constant  for  a  short  interval,  measurements  of  sufficient 
accuracy  can  probably  be  made,  in  spite  of  fluctuations,  and 
since  this  part  of  the  test  is  primarily  for  calibration  of  the 
millivoltmeter,  more  time  can  be  taken  for  it  if  necessary. 

Practical  difficulties  are  likely  to  arise,  however,  from 
fluctuations  of  the  current.  The  two  sets  of  readings  em¬ 
ployed  in  this  method  are  successive  instead  of  simultane¬ 
ous.  and  when  the  current  is  changing  rapidly  from  moment 


to  moment  it  will  be  desirable  to  have  available  a  method 
relying  upon  simultaneous  readings.  The  author  describes 
several  modifications  of  the  above  method  which  meet  this 
requirement.  One  of  the  modifications  employs  a  second 
shunt,  overlapping  the  first,  and  a  second  millivoltmeter. 
.\nother  modification  employs  only  an  additional  millivolt¬ 
meter  connected  outside  of,  but  adjacent  to,  the  shunted 


Connections  for  Measuring  Stray  Currents. 

section.  The  author  points  out  that  no  current  will  enter  or 
leave  the  section  of  pipe  under  test  if  the  excavation  is  free 
from  water  and  there  is  no  moist  earth  in  contact  with  that 
part  of  the  pipe. 

The  method  described  for  identifying  the  sources  of  the 
stray  currents  is  briefly  to  determine  the  simultaneous  values 
of  current  in  the  pipe  line  and  in  the  adjacent  or  neighbor 
ing  electric  railway  track.  If  these  two  currents  are  found 
to  be  fluctuating  in  unison,  it  may  be  concluded  that  the 
track  return  circuit  under  test  is  the  source  of  the  current 
observed  in  the  pipe.  In  readings  taken  for  the  last  purpose 
the  measuring  apparatus  need  not  give  indications  in  volts 
or  in  amperes,  but  simply  in  proportional  values.  These 
tests  are  sometimes  applied  to  long  stretches  of  pipe  or  track 
by  utilizing  telegraph  wires  for  bringing  the  pipe  or  track 
connections  to  the  measuring  instruments. 

Discussion. 

Prof.  Albert  F.  Ganz,  Hoboken,  N.  J.,  pointed  out  that 
the  method  described  by  Dr.  Hering  has  been  used  for  some 
years  in  the  measurement  of  stray  currents  and  described  a 
modified  test  with  two  millivoltmeters  of  high  sensibility 
used  in  his  own  practice.  In  some  cases  it  has  been  possible 
to  connect  directly  to  the  rails  without  using  a  battery,  al¬ 
though  the  battery  provides  a  steady  source  of  current  sup¬ 
ply.  Where  the  variations  in  readings  are  small  high 
accuracy  in  taking  readings  is  essential.  Twenty-four-hour 
readings  are  helpful.  Pipe  resistance  measured  by  estimate 
from  the  dimensions  is  sufficiently  accurate  for  practical 
purposes  in  95  per  cent  of  the  cases.  Simultaneous  twenty- 
four-hour  readings  on  both  pipe  and  neighboring  rail  lines 
are  very  desirable  in  working  on  networks. 

Prof.  G.  F.  Sever,  New  York,  presented  a  long  written 
discussion  by  Dr.  E.  F.  Northrup,  Princeton,  N.  J.,  which 
was  read  by  title.  Prof.  Sever  then  touched  upon  some  of 
the  legal  difficulties  associated  with  testimony  in  electrolysis 
cases,  based  upon  measurements  in  connection  with  litiga¬ 
tion.  He  said  that  the  whole  subject  is  an  open  one. 

Dr.  E.  B.  Rosa,  Washington,  D.  C.,  said  that  it  is  not 
always  necessary  to  determine  the  resistances  of  pipe  in  the 
field.  The  Bureau  of  Standards  will  shortly  issue  a  table 
of  pipe  resistances  based  upon  extended  tests. 

Mr.  Alexander  Maxwell,  New  York,  defended  the  use  of 
the  Haber  earth  ammeter  and  favored  the  method  of  using 
the  strong  current  in  pipe  testing.  The  assumption  of  pipe 
resistances  is  reasonably  accurate. 

Dr.  Frank  Wenner,  Washington,  D.  C.,  also  pointed  out 
the  well-known  characteristics  of  the  method  described  by 
Dr.  Hering.  Dr.  C.  H.  Sharp,  New  York,  said  that  all 
methods  are  useful  at  times  in  electrolytic  surveys  and  that 
the  Institute  owes  the  author  a  debt  of  gratitude  for  “smok¬ 
ing  out”  the  persons  who  have  been  silently  employing  the 
method  for  years  past.  In  closing,  Dr.  Hering  reiterated 
the  importance  of  accurate  measurements  where  the  changes 
in  readings  are  slight.  He  discredited  the  practice  of  assum¬ 
ing  pipe  resistances. 


Harnessing  the  Rainbow  Falls  of  the  Missouri  River  by  29-ft.  Dam,  Creating 

Hydraulic  Head  of  105  Ft. 


Plant  Near  Great  Falls,  Mont.,  Generating  21,000  Kw.  and  Transmitting  Energy  152  Miles  at 

102,000  Volts  to  Mines  at  Butte  and  Anaconda. 


ISING  in  humble  fashion  near  Three 
Forks  in  western  Montana,  where 
three  small  streams  named  after  a  trio 
of  Revolutionary  fathers — Gallatin, 
Jefferson  and  Madison — flow  together, 
the  great  Missouri  River  journeys 
2000  miles  before  merging  its  silt¬ 
laden  waters  with  the  mighty  Miss¬ 
issippi  a  few  miles  above  St.  Louis. 
By  the  time  the  river  has  reached 
Great  Falls  in  north  central  Montana, 
hardly  100  miles  from  the  point  of 
its  birth,  it  has  become  quite  an  appreciable  stream, 
showing  a  minimum  recorded  flow  of  from  2500  to  2300 
cu.  ft.  per  second.  In  the  short  distance  of  8  miles  in  the 
vicinity  of  Great  Falls’  town  site  the  river  undergoes  a  total 
fall  of  nearly  400  ft.,  making  available  possible  developments 
of  130,000  hp,  with  the  storage  basins  easily  created  by 
dams  taking  advantage  of  the  admirable  natural  topography 
of  the  channel.  This  total  fall  of  4C0  ft.  occurs  as  a  suc¬ 
cession  of  cataracts,  accounted  for  by  the  superposition  of 
harder  and  softer  layers  in  the  undisturbed  sedimentary 
strata  which  form  the  local  country  rock.  Series  of  natural 
water-power  sites  are  thus  created,  making  development  by 
several  dams  comparatively  easy. 

Within  the  city  limits  of  Great  Falls  is  the  first  and  most 
abrupt  of  these  cataracts,  Black  Eagle  Falls,  where  10.000 
hp  is  developed  from  a  timber-crib  dam  which,  topping  the 
natural  crest,  creates  a  head  of  45  ft.  More  than  three- 
quarters  of  this  power  is  utilized  directly  through  mechan¬ 
ical  transmission  by  the  Boston  &  Montana  Smelter,  whose 
great  works  line  the  river  bank  at  this  point.  On  the  south 
side  of  the  falls,  the  Great  Falls  Electric  Properties  Com¬ 
pany  has  a  water-power  station,  the  output  of  which  is  used 
locally  for  central-station  and  street-railway  service. 

I'our  miles  below  Black  Eagle  Falls  is  the  Rainbow  Falls 
development  which  this  article  describes,  and  which  utilizes 
in  effect  the  three  adjacent  but  distinct  cataracts.  Coulter’s 
Falls.  Rainbow  Falls  and  Crooked  Falls,  combined  to  create 
a  head  of  105  ft.  Up  to  the  present  time,  water-power 
development  here  has  gone  only  this  far,  but  in  the  rapids 
for  a  distance  of  4  miles  below  Rainbow  a  total  drop  of 
1.^0  ft.  is  frittering  itself  away,  while  at  the  end  of  the 
rapids  the  stream  takes  a  vertical  plunge  of  77  ft.,  appropri¬ 
ately  known  as  the  Big  Falls  of  the  Missouri  River.  This 
latter  cataract,  it  is  understood,  will  be  the  next  site  of 


development,  and  offers  a  quota  of  75,000  hp  to  be  added 
to  the  present  system  of  the  Great  Falls  Power  Company. 

DEVELOPMENT  AT  RAINBOW. 

The  Rainbow  development  comprised  the  erection  of  a 
29-ft.  dam  on  the  crest  of  Rainbow  Falls,  thus  practically 
drowning  out  Coulter’s  Falls,  above,  and  creating,  from 
headrace  to  tailwater  below  Crooked  Falls,  a  total  hydraulic 
head  of  105  ft.  The  main  dam,  seen  in  Fig.  2,  is  of  rock- 
filled  crib  construction  with  sloping  upstream  face  so  dis¬ 
posed  that,  through  the  reinforcing  members,  the  weight  of 
the  head  of  water  is  transmitted  to  increase  the  stability  of 
the  structure.  The  downstream  or  spillway  slope  merges 
into  a  long  concrete-filled  apron,  protecting  the  bed  of  the 
stream  against  undercutting  and  erosion  when  passing 
severe  floods  and  permitting  quiet  discharge  without  sub¬ 
jecting  the  masonry  structure  to  dangers  from  tremor. 
Throughout  its  length  of  1146  ft.,  the  dam  is  firmly  seated 
on  bedrock,  and  from  the  rock  floor  to  its  crest  the  struc¬ 
ture  measures  29  ft.  in  height. 

At  the  south  end  of  the  dam  is  a  concrete  sluiceway  with 
waste  gates  having  a  discharge  capacity  of  8000  cu.  ft.  per 
second.  These  gates  are  controlled  by  hand-operated 
mechanism.  The  forebay  leading  to  the  main  pipe  lines  is 
located  at  the  north  or  opposite  end  of  the  dam.  Protected 
by  the  usual  trash  racks  are  eight  8-ft.  openings  which 
admit  the  water  into  the  concrete  forebay  chamber. 

The  huge  pipe  lines  which  connect  the  forebay  with  the 
balancing  reservoir,  nearly  half  a  mile  distant,  are  the 
second  largest  riveted  steel  tubes  ever  built.  In  diameter 
they  measure  15  ft.  6  in.,  —  larger  than  the  bore  of  the 
average  railway  tunnel,  and  readily  capable  of  admitting 
the  passage  of  standard  passenger-coach  equipment.  Figs. 
3  and  4  show  the  interior  and  exterior  of  these  great  tubes. 
In  their  construction  it  is  estimated  2471  tons,  or  62  car 
loads,  of  steel  was  employed.  The  sheets,  aggregating 
roughly  5  acres  in  area,  are  held  together  by  half  a  million 
rivets.  When  the  pipes  leave  the  concrete  forebay,  and 
again  where  they  enter  the  balancing  reservoir,  their  diam¬ 
eter  is  increased  in  bell-mouth  fashion,  to  make  gradual  the 
changes  in  velocity  as  the  water  enters  and  leaves  the  pipe 
from  the  less  restricted  spaces  of  the  terminal  chambers. 
Either  penstock  tube  can  be  emptied  and  drained,  for  paint¬ 
ing  or  repairs,  by  the  aid  of  stop-log  guides  at  the  ends, 
between  which  wickets  can  be  dropped  into  place,  shutting 
off  the  flow  of  water. 
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In  the  hydraulic  operation  of  the  plant  the  terminal  operated  6o  per  cent  in  excess  of  normal  rating  without 
balancing  reservoir  acts  as  a  resilient  buffer  between  the  any  difficulty  on  the  part  of  the  wheels  in  carrying  the 
steady  flow  necessary  in  the  pipes  and  the  varying  demands  heavy  overload.  On  other  occasions  the  turbine  gates  have 
for  water  taken  by  the  turbine  governors.  The  main  pipes  been  opened  wide  with  all  load  removed  from  the  gen- 
when  filled  hold  56,000,000  lb.  of  water,  the  tremendous  erators,  but  even  under  these  runaway  conditions  at  the 
hammer  blow  effects  of  which  can  easily  be  computed  for 

even  slight  changes  in  velocity.  This  balancing  reservoir  :  r:  ^ 

is  seen  above  the  power  house  in  Fig.  6.  At  its  downstream 
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Fig.  1 — Map  of  102,000-Volt  Transmission  Lines  of  Great  Falls 
Power  Company. 

end  a  spillway  is  provided  to  discharge  extraordinary 
surges,  such  as  might  be  due,  for  example,  to  the  rapid 
shutting  down  of  several  waterwheels  that  had  been  running 
with  wide-open  gates. 

POWER-HOUSE  EQUIP.MENT. 

The  power  house  contains  six  6ooo-hp  inward-flow  Fran¬ 
cis  double-runner  waterwheels  designed  to  operate  under 
105  ft.  head.  The  turbines  were  built  by  the  S.  Morgan 
Smith  Company,  and  the  units  are  controlled  by  Lombard 
governors.  Fach  runner  of  the  pair  comprising  the  6ooo-hp 
set  is  inclosed  in  its  own  spiral  case,  with  a  separate  header 
connecting  from  the  balancing  reservoir.  The  twelve  open¬ 
ings  in  the  plant  side  of  this  concrete  chamber,  admitting 
an  equal  number  of  8-ft.  branch  penstocks,  are  controlled 
by  hand-operated  gates  and  are  protected  by  trash  racks 
and  screens.  Although  fed  by  separate  penstocks,  each 
pair  of  wheels  discharges  into  a  common  draft  tube.  As 
the  illustration,  Fig.  5.  shows,  the  gates,  which  are  of  the 


Fig.  3 — Steel  Pipes  Connecting  Forebay  and  Reservoir. 

high  speeds  attained  no  damage  resulted  to  any  part  of  the 
apparatus,  nor  were  discoverable  vibrations  set  up  due  to 
unbalancing  of  parts.  The  machines  have  also  been  shut 
down  quickly  in  an  attempt  to  produce  water  ram  in  the 
penstocks,  and  although  pressures  double  the  ordinary  oper¬ 
ating  head  were  shown  by  the  gages,  no  injury  or  distress 
resulted  in  penstocks,  runner  cases,  or  foundations. 

As  the  accompanying  sectional  elevation  (Fig.  7)  shows, 
the  lowest  part  of  the  power-house  structure  is  the  turbine- 
room.  On  a  gallery  level  overlooking  this  floor  are  the 
switchboard,  low-tension  switches  and  step-up  transformers, 
all  located  over  the  penstock  tubes.  Above  the  switch  and 
transformer  compartments  is  the  high-tension  room  where 
are  installed  the  ioo,ooo-volt  buses,  oil  switches  and  light¬ 
ning  arresters.  The  power  house  is  a  steel-frame  structure 
with  brick  walls  and  concrete  roof  and  floors. 

ELECTRICAL  APPARATUS. 

The  waterwheel-driven  alternators  are  3500-kw,  6600- 


Flg.  2 — Water-Power  Dam  and  Rainbow  Falls  of  the  Missouri. 

wicket  type,  have  their  bearings  located  outside,  insuring 
good  lubrication.  The  runners  are  of  bronze. 

In  a  series  of  tests  made  on  these  wheels  to  simulate 
operating  conditions  full-load  efficiencies  of  85  per  cent 
have  been  obtained,  certainly  indicating  extraordinary  per¬ 
formance  for  turbines  working  under  such  heads.  Each 
wheel  is  directly  connected  to  a  3500-kw  alternator,  but  the 
latter  machines  have  been  overloaded  to  5500  kw  and  thus 


Fig.  4 — Interior  of  One  of  the  15-Ft.  Steel  Pipes. 

volt,  60-cycle,  three-phase  General  Electric  machines,  and 
operate  at  225  r.p.m.  A  shaft  extension  of  each  main  unit 
carries  an  exciter  generator  of  a  size  sufficient  to  excite 
any  two  machines.  If  desired  any  of  these  direct-current 
generators  can  be  connected  to  suppl;-  auxiliary  service 
about  the  station,  for  lighting,  battery  cha’^ging,  crane  oper¬ 
ation,  etc. 

The  principal  part  of  the  output  of  the  Rainbow  Falls 
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plant  is  transmitted  to  Butte  and  Anaconda,  130  and  152 
miles  distant,  at  102,000  volts.  Two  of  the  six  generators, 
however,  deliver  their  output  at  bus  pressure,  600  volts, 
to  the  nearby  Great  Falls  system,  which  is  connected  with 
the  Rainbow  station  by  a  wooden  pole  line.  The  other 
four  generators  deliver  energy  to  the  66oo-volt  primary 
windings  of  four  3600-kw  banks  of  single-phase  trans¬ 
formers  mounted  in  fireproof  compartments  on  the  gallery 
level  at  the  rear  of  the  switch  house.  Five  per  cent  taps 
are  brought  out  on  the  102,000-volt  delta-connected  second¬ 
ary  windings,  in  addition  to  3  per  cent  taps  on  the  low- 
tension  side,  permitting  the  adjustment  of  actual  operating 
pressure  to  suit  conditions. 

From  the  high-tension  terminals  of  the  transtormcrs  the 
io2,ooo-volt  conductors  are  led  through  fir  or  bushings  to 
the  oil  switches  controlling  each  bank.  A  double  102,000- 


roof  bushings  to  the  aluminum-cell  lightning  arresters  on 
the  second-story  high-tension  gallery. 

I02,000-V0LT  TRANSMISSION  LINES. 

Throughout  the  entire  distance  of  130  miles  from  Rain¬ 
bow  Falls  to  Butte,  two  separate  i02,ooo-volt  tower  lines 
are  carried,  the  circuits  running  parallel  over  the  same 
right-of-way.  Each  circuit  is  made  up  of  six-strand  hemp- 
center  copper  cables,  equivalent  to  No.  o  in  cross-section. 
The  suspension  insulators  comprise  six  Ohio  lo-in.  disks,  an 
entire  string  being  able  to  withstand  a  wet  test  of  300,000 
volts  from  conductor  to  arm. 

The  three  conductors  of  each  circuit  are  supported  in  the 
same  horizontal  plane,  from  the  single  cross-arms  of  Milli- 
ken  four-legged  steel  towers.  These  towers  measure  43  ft. 
from  ground  to  arm,  and  support  the  wires  at  a  distance 


Fig.  5 — Waterwheel  Units  on  Main  Floor  of  Rainbow  Plant. 


volt  bus  is  provided,  as  shown  in  Fig.  7,  connection  to 
either  bus  being  established  through  knife-blade  hook 
switches  operated  with  the  corresponding  oil  switches  open. 
All  the  disconnecting  switches  belonging  to  one  bus  are 
indicated  by  red  targets,  and  those  of  the  other  bus  by 
white  targets.  The  bus  structure  itself  is  of  ij/^-in.  iron 
pipe  put  together  with  the  usual  plumber’s  fittings,  little 
effort  having  been  exerted  to  minimize  corona  by  inclosing 
sharp  points,  unions,  etc.,  in  sheet-metal  balls.  The  bus 
conductors  have  been  coated  with  aluminum-bronze  paint, 
and  are  suspended  by  the  standard  strings  of  suspension- 
type  disk  insulators  used  in  the  outdoor  line  construction. 
For  the  line  switches,  General  Electric  I02.ooo-volt  oil 
switches  are  employed,  the  outgoing  conductors  passing 
upward  through  oil-filled,  porcelain  roof  bushings  to  the 
high-tension  structure  overhead.  The  lightning-arrester 
paths  are  conducted  almost  straight  from  the  line-wire 
dead-ends  to  horn-gaps  on  the  roof,  and  thence  through 


of  40  ft.  from  the  ground.  The  conductors  are  themselves 
held  at  center  distances  of  10  ft.  Saddled  on  the  cross- 
arms  at  the  points  where  the  latter  are  intersected  by  the 
tower  members,  and  thus  placed  symmetrically  between  the 
conductors,  a  pair  of  ^-in.  galvanized-steel  ground  wires 
are  carried  the  length  of  each  circuit  as  a  protection  against 
lightning. 

In  ordinary  construction  on  level  ground  the  towers  arc 
placed  at  6oo-ft.  intervals,  but  in  rough  country  where 
ravines,  rivers  and  mountains  have  to  be  crossed  the  span 
distance  necessarily  varies  widely,  reaching  in  many  in¬ 
stances  from  1500  to  2000  ft.  The  span  where  the  line 
crosses  the  Missouri  River,  3034  ft.,  is  the  longest  on  the 
system.  The  casual  reader  will  gain  a  better  idea  of  the 
meaning  of  such  a  span  when  he  is  told  that,  viewed  from 
one  end,  the  wires  seem  utterly  to  vanish  into  space,  and 
even  on  a  clear  day  the  tower  on  the  opposite  side  of  the 
river  can  barely  be  made  out. 


At  a  point  about  midway  between  Rainbow  and  Butte,  the 
1 02,000- volt  lines  are  led  through  a  switching  station 
equipped  with  oil  switches  so  arranged  that  either  circuit 
can  be  cut  in  two  and  cross-connected  with  the  other  if 
necessary.  In  case  of  injury  or  repairs  on  one  section  of 
a  circuit,  the  other  half  can  thus  be  continued  in  operation. 
As  long  as  sections  of  both  lines  remain  in  operating  con- 


These  air-break  switches  are,  of  course,  designed  for  opera¬ 
tion  only  with  the  line  dead. 

To  locate  a  ground  or  cross,  the  dispatcher  calls  by  tele¬ 
phone  those  detailed  to  manipulate  the  section  switches, 
and  orders  all  switches  on  the  affected  line  open.  This 
enables  him  to  charge  the  first  section,  and  if  it  shows 
clear  he  then  orders  the  next  switch  to  be  closed  and  tries 


■C) 


Fig.  6 — Rainbow  Plant  and  Equalizing  Reservoir. 

(lition,  a  circuit  clear  through  from  Rainbow  to  Butte  can 
be  maintained  with  the  help  of  the  switch-station  cross¬ 
over.  Lightning-arrester  equipment  similar  to  that  at  the 
generating  jilant  is  also  provided  at  this  midway  switch 
house. 

OPERATING  AND  TEST  FEATURES. 

h'or  testing  and  locating  faults  in  case  of  trouble,  each 
circuit  is  also  sectionalized  at  intervals  of  about  20  miles,  by 
the  rather  elaborate  disconnect  switch  towers  shown  in 
b'ig.  10.  The  switch  mechanism  is  of  the  center-pivoted 
type,  similar  to  the  throw-over  contacts  used  with  alunii- 


Fig.  8 — High-Tension  Gallery  at  Generating  Station. 

charging  again.  In  this  way  the  section  containing  the 
ground  or  cross  is  shown  up,  as  soon  as  reached,  by  its 
excessive  current,  and  patrol  men  can  be  dispatched  from 
each  end  to  run  down  the  trouble.  The  switches  are  located, 
when  possible,  near  the  cottages  of  the  patrolmen.  The 
latters’  wives  are  also  instructed  in  the  operation  of  the 
sectionalizing  switches  so  that  in  emergency  the  women 
can  be  called  on  if  their  husbands  are  absent. 

Occupying  the  center  space  between  the  two  tower  lines 
is  a  private  telephone  line  of  Xo.  10  hard-drawn  copper 
carried  on  25-ft.  poles  at  175-ft.  intervals.  At  no  point  on 
the  io2,ooo-volt  system  are  the  high-tension  wires  trans¬ 


posed.  The  telephone  circuit  is  given  a  turn,  however, 
every  five  poles  or  875  ft.  and  at  5-mile  intervals  disconnect 
switches  are  cut  in  to  aid  in  testing  for  trouble. 

In  crossing  the  Continental  Divide,  the  Great  Falls  trans- 


Flg.  7— Cross-Section  Through  Rainbow  Falls  Generating  Station.  Fig.  9— Standard  102,000-Volt  Line  Construction. 

num-ccll  arresters.  wooden  handle  extending  to  within  mission  line  rises  to  an  altitude  of  8200  ft.  above  sea  level, 
reach  of  the  ground  is  used  to  operate  the  three  pivoted  practically  a  mile  higher  than  at  the  Rainbow  plant,  eleva- 

bars  which  complete  the  connections.  This  handle  is  tion  3200  ft.  The  terminal  substation  at  Butte  is  at  eleva- 

grounded  near  the  top  so  that  the  operator  avoids  danger  tion  6100  ft.  Investigations  of  corona  effects  have  shown 

of  shock  in  wet  weather.  .\s  shown,  the  switches  are  that  while  the  Xo.  o  conductor  running  at  102.C00  volts  is 

mounted  on  separate  structures,  while  the  dead-ended  spans  being  worked  at  nearly  its  limiting  pressure,  the  theo- 

are  cross-guyed  between  the  towers  adjoining  the  switch,  retically  expected  corona  point  for  these  conditions  of  pres- 
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sure,  altitude,  etc.,  is  substantially  lower  than  the  perform¬ 
ance  actually  obtained  in  practice.  Owing  to  the  lagging 
characteristics  of  the  large  motor  load  on  the  Butte  end  of 
the  system,  the  leading  capacity  reactance  of  the  line  itself 
and  the  power-factor  adjustment  made  possible  with  the 
three  1200-hp  synchronous  compressor  motors  of  the 
Anaconda  mining  company,  the  power-factor  at  the  Rain- 


of  the  turn  itself,  but  are  positively  fixed  in  position  by  a 
second  insulator  secured  to  a  lower  auxiliary  cross-arm. 

SUBSTATION  AT  BUTTE. 

The  Butte  substation  is  located  on  “the  Hill”  adjoining 
the  famous  compressor  plant  of  the  Anaconda  company. 
Like  the  power  house,  it  is  a  steel-frame  structure  with 


Fig.  10 — 102,000-Volt  Sectionallzing  Switch  Tower. 


Fig.  12 — Special  Angle  Construction. 


bow  bus  is  held  continuously  at  practically  100  per  cent. 

While  the  corona  from  the  io2,ooo-volt  line  is  hardly 
visible  except  at  the  sharp  points  of  clamps  or  fittings,  tests 
made  on  the  system  have  shown  this  loss  to  amount  to 


Fig.  11 — Bus  structure  and  Interior  of  Butte 

about  2  kw  per  mile  at  102,000  volts.  The  charging  current 
taken  by  the  line  averages  40  amp  per  phase  wire  for  the 
entire  130-mile  distance. 

Among  the  departures  in  construction  developed  on  this 
io2,oco-volt  system  is  the  unique  method  of  angle  guying 
shown  in  Fig.  12.  Here  the  conductor  and  insulator  are 
not  allowed  to  swing  free  as  usual,  held  only  by  the  tension 


brick  walls  and  concrete  floors  and  roof.  In  floor  plan  the 
substation  measures  150  by  50  ft.  The  present  equipment 
comprises  four  3600-kw  banks  of  single-phase  transformers, 
all  windings  delta-connected,  and  arranged  to  step  down 

from  102,000  volts  to  2500  volts, 
the  local  distributing  pressure. 
Separate  brick  compartments 
are  provided  for  each  trans¬ 
former.  These  chambers  open 
only  through  the  outdoor  wall 
of  the  substation.  The  cooling 
water  is  discharged  through 
open  spouts  accessible  from  the 
operating  floor,  but  an  attendant 
must  be  sent  outside  hourly  to 
ascertain  the  transformer  tem¬ 
peratures.  Each  unit  is  mounted 
on  a  truck  which  can  be  run 
over  its  transverse  rails  onto 
flat  cars  on  the  standard-gage 
track  paralleling  the  building 
wall. 

The  substation  interior  is 
opened  into  a  single  large  room 
from  floor  to  roof,  the  second 
story  being  in  the  form  of 
parallel  galleries  carrying  the 
line  switches  and  lightning  ar¬ 
resters,  while  between  is  the 
double-bus,  high-tension  con¬ 
struction  of  lyj-in.  iron  pipe, 
similar  to  that  in  the  power 
house.  The  two  buses  are  sus¬ 
pended  in  parallel  planes,  and 
transfers  of  the  line  and  trans¬ 
former  switches  from  one  to 
the  other  bus  are  effected  through  sets  of  disconnect 
switches  marked  respectively  with  red  and  white  targets. 
The  switchboard  itself  is  in  two  sections,  one  of  which 
controls  the  high-tension  apparatus,  both  line  and  trans¬ 
former  switches,  while  the  other  contains  the  2500-volt 
hand-operated  switches. 

From  the  Butte  substation  a  line  corresponding  in  con- 
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struction  to  the  102,000- volt  specifications,  but  at  the  present 
time  carrying  only  half  that  pressure,  extends  the  20  miles 
eastward  to  Anaconda,  Mont.  Later  it  is  the  intention  to 
convert  this  circuit  to  102,000-volt  operation.  The  energy 
delivered  to  Anaconda  is  all  taken  by  the  Washore  smelter, 
the  largest,  by  the  way,  in  the  world.  The  equipment  in 
the  brick  substation  here  includes  six  1200-kw  transformers. 


are  located  at  the  bottom  of  a  hill,  while  200  ft.  above  them 
an  open  water  tank  is  connected  to  the  system  so  that  a 
constant  pressure  of  about  90  lb.  is  maintained  on  the 
receivers,  the  water  flowing  down  to  take  the  place  of  the 
air  as  the  latter  is  used  for  hoisting.  Excess  air  is  dis¬ 
charged  by  an  automatic  relief  valve  into  the  “mine  sys¬ 
tem,”  from  which  drills  and  other  apparatus  are  operated. 
Each  compressor  handles  7500  cu.  ft.  of  free  air  per  minute. 
The  mine-hoist  air  engines  average  2000  hp  to  3500  hp  in 
nominal  rating.  The  present  compressor  plant,  itself  total¬ 
ing  only  3600  hp,  is  operating  six  of  these  hoists,  and  with 
the  large  number  of  additional  engines  now  being  installed 
the  completed  six-compressor  station  will  be  able  to  operate 
about  twenty-five  hoist  engines,  representing  a  diversity 
factor  of  8  to  10  between  motors  and  skips.  An  over-all 
efficiency  of  40  per  cent  is  asserted  for  the  air-hoist  system, 
measuring  from  electrical  energy  to  rock  hoisted.  As  suc¬ 
cessive  chambers  of  the  mines  are  exhausted  of  ore  they 
are  back-filled  for  support  and  for  disposal  of  the  waste 
rock.  The  lowering  of  this  material  into  the  mines  allows 
the  engines  to  act  as  compressors,  returning  air  to  the 
system,  and  so  contributes  to  the  efficiency  of  operation. 

Mr.  Max  Hebgen  is  general  manager  of  the  Great  Falls 
Power  Company,  Mr.  Frank  Scotten  is  superintendent  at 
Great  Falls,  and  Mr.  H.  H.  Cochrane  is  electrical  engineer. 


VARIABLE-HEAD  HYDROELECTRIC  PLANT  AT 
ELDORA,  lA. 


rig.  13 — 102,000-Volt  Oil  Switches  In  Butte  Substation. 

besides  the  oil  switches,  lightning  arresters,  etc.,  similar 
to  those  in  the  stations  of  the  Great  Falls  company. 

Although  the  load  supplied  by  the  102,000-volt  Great 
Falls  Power  Company’s  system  is  used  chiefly  for  mine 
purposes  in  Butte,  emergency  throw-over  service  is  afforded 
to  the  local  associated  system  of  the  Butte  Electric  &  Power 
Company,  while  in  turn  the  Butte  system,  which  has  water¬ 
power  plants  totaling  20,000  kw,  on  the  Yellowstone.  Madi¬ 
son,  Jefferson  and  Big  Hole  Rivers,  enjoys  the  auxiliary 
source  of  supply  of  the  Great  Falls  system  in  case  of  its 
own  interruption.  Since  the  tw'o  systems  develop  widely 
separated  watersheds,  an  insufficiency  of  water  for  one 
seldom  finds  the  other  similarly  embarrassed. 

Of  special  interest  is  the  extremely  high  load  factor  of 
the  Great  Falls  lines  and  system.  Measured  365  days  a 
year  on  the  24-hour  basis,  the  system  load  factor  has  aver¬ 
aged  above  86  per  cent.  A  power  factor  of  nearly  unity  is 
maintained  on  the  Rainbow 
switchboard,  since,  as  already 
pointed  out,  the  line  capacity 
about  neutralizes  the  lagging 
characteristics  of  the  induction 
motor  load,  while  the  synchro¬ 
nous  machines  in  the  Anaconda 
company’s  compressor  plant  can 
be  adjusted  to  preserve  the  bal¬ 
ance  closely. 

MINE  HOISTING  WITH  COM¬ 
PRESSED  AIR. 

This  compressor  plant  sup¬ 
plies  air  at  90  lb.  pressure  for 
operating  the  hoists  of  a  num¬ 
ber  of  mines  in  the  neighbor¬ 
hood.  There  are  three  1200-hp  Westinghouse  2300-volt 
synchronous  motors  direct-connected  to  drive  at  75  r.p.m. 
three  Nordberg  cross-compound  air  compressors.  With 
fields  over-excited  at  120  amp  direct  current,  these  machines 
are  ordinarily  operated  at  unity  power  factor.  The  air  is 
stored  as  compressed  in  a  series  of  huge  steel  tanks,  10  ft. 
in  diameter  and  57  ft.  in  height.  Part  of  these  receivers 


Counteracting  Variations  in  Hydraulic  Head  by  Utili¬ 
zation  of  Surplus  Water  During  Flood  Period. 


The  turbine  equipment  in  the  hydroelectric  plant  of  the 
Park  Dam  Company  at  Eldora,  la.,  operates  under 
a  normal  working  head  of  10.5  ft.  The  stream 
flow  is  such  that  variations  ranging  from  2  ft.  to  6  ft.  are 
encountered.  Provision  has  therefore  been  made  for  main¬ 
taining  constant  voltage  at  the  generators  notwithstanding 
a  variation  of  10  per  cent  in  their  speed.  The  exciters  are 
driven  by  quarter-turn  belts  and  different-sized  pulleys  are 
employed  to  drive  these  machines  at  increased  speed  when 
the  turbine  speed  decreases.  For  instance,  when  the  work¬ 
ing  head  is  reduced  a  smaller  pulley  is  put  on  the  exciters, 
thus  increasing  the  voltage  on  the  main  generator  field  coils 
and  maintaining  constant  the  generator  emf.  It  is  said  that 
this  plan  does  not  affect  the  service  with  the  exception  of 
the  induction  motors  on  the  line;  a  10  per  cent  reduction 


in  speed  of  these  machines  as  long  as  the  voltage  is  main¬ 
tained  has  no  undesirable  effect,  it  is  claimed. 

During  flood  periods  the  water  reaches  a  height  of  3.5  ft. 
over  the  crest  of  the  dam  and  piles  up  to  a  greater  height 
below  the  dam,  thereby  decreasing  the  effective  head  to  as 
low  as  4  ft.  in  extreme  cases.  The  company  has  installed 
a  special  by-pass  equipment  designed  to  increase  the  velocity 


of  discharge  of  the  water  from  the  turbines,  or  rather  to  shaped  bearing  underneath  the  waterwheel  which  comes 

lower  the  counter  head  at  the  turbine  outlet.  For  this  into  play  in  case  of  failure  of  the  top  bearing,  and  two 

purpose  use  is  made  of  water  flowing  under  the  full  head  ball  bearings,  one  above  and  the  other  below  the  revolving 

at  the  dam  directed  so  as  to  force  forward  the  back  water,  field  structure. 

which  otherwise  would  be  excessive.  On  either  side  of  the  The  waterwheels  were  made  by  the  Trump  Manufactur- 
discharge  tubes  are  placed  two  pipes  24  ft.  in  length,  vary-  ing  Company,  Springfield,  Ohio;  the  generators  by  the 

ing  in  diameter  from  36  in.  at  the  intake  to  18  in.  at  the  Electrical  Machinery  Company,  Minneapolis,  Minn.,  and 

_ _ _ the  compensating  governors  by  the  Woodward  Governor 

* Company,  Rockford,  111.  The  plant  was  designed  by  Mr. 

A.  H.  Latimer,  general  manager  of  the  Park  Dam  Com- 
pany,  under  whose  supervision  the  construction  work  on 
the  dam  generating  station  and  hydroelectric  equipment 


DEVELOPING  A  UNIQUE  IDAHO  WATER-POWER 


Harnessing  181-ft.  Head  of  the  “Thousand  Springs 
Beneath  Lava  Outflow,  and  Construction 
of  3,000-hp  Plant. 


PRACTICALLY  the  whole  State  of  Idaho  and  parts  o' 
Utah  and  Nevada  are  overlaid  with  a  great  lava  shee' 
which  covers  the  sedimentary  country  rock  in  place- 
to  a  depth  of  several  hundred  feet.  This  lava  rock,  now 
hardened  and  more  or  less  impervious  to  water,  lies  on  a 
sandstone  equally  impervious.  But  in  the  plane  of  contact 
between  these  two  formations  underground  streams  are 
collected  and  flow  for  miles  without  meeting  the  light  of 
day. 

In  southwestern  Idaho,  where  the  Snake  River  has  cut  its 
channel  more  than  300  ft.  deep  through  first  the  loo-ft. 
surface  layer  of  igneous  lava  outflow,  and  then  through 
the  softer  sedimentary  rocks  for  200  ft.  more,  egress  is 
permitted  for  one  of  these  underground  rivers  in  a  curious 
way.  For  a  distance  of  nearly  half  a  mile  along  the  side 
of  the  canyon  the  water  pours  out  into  view  from  the  plane 
of  the  lava  contact,  forming  the  famous  Thousand  Springs, 

which  originally  appeared  as 
shown  in  Fig.  i.  The  source  of 
\  the  water  itself  is  unknown  and 

III  certainly  is  not  within  100  miles 

of  the  point  where  it  emerges 
from  its  underground  channel. 
I  The  stream  has  an  average  flow 

^  of  about  750  cu.  ft.  per  second 

uniform  in  char- 


Flg.  2 — Umbrella-Type  Generator  and  Belt-Connected  Exciter. 


discharge.  During  flood  times  some  of  the  surplus  water 
is  passed  through  these  pipes  to  increase  the  velocity  of  the 
water  discharging  from  the  turbines.  The  scheme  has 


\\  I _  and  IS  very 

acter,  varying  little  during  the 
-  - r :  -  .  -  -  seasons  of  the  year.  From  the 
'A  level  where  it  emerges,  100  ft. 

below  the  top  of  the  canyon,  a 
^  head  of  181  ft.  is  available  down 

^5  to  the  Snake  River,  which  flows 

below,  and  here  a  3000-hp 
W  water-power  plant  is  now  being 

^  constructed,  with  provision  for 

_ _ _ future  extensions  to  12,000  hp 

I  '  to  utilize  the  full  flow  of  the 

ITll  I  Springs. 

*[o  I  Many  different  attempts  have 

I  been  made  in  earlier  years  to 

collect  and  utilize  the  flow  from 
the  Thousand  Springs,  but  with¬ 
out  success,  owing  to  the  pecu¬ 
liar  nature  of  the  problem,  the 
difficulty  of  foundationing  struc¬ 
tures  on  the  side  of  the  cliff  and  the  long  contact  outlet  of 
the  water.  The  final  solution,  carried  out  in  connection  with 
the  present  development,  was  the  erection  of  a  concrete 
canal  wall  on  the  side  of  the  cliff  at  the  outflow  level.  This 
wall  is  400  ft.  long  and  in  places  16  ft.  high.  It  forms  a 
canal  20  ft.  wide,  whose  other  side  is  the  native  cliff  and  in 
which  the  water  from  the  numerous  spring  outlets  is  col- 
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Fig.  3 — Cross-Section  of  Station. 


proved  successful  to  the  extent  of  adding  from  2  ft.  to  3  ft. 
to  the  effective  working  head. 

Under  normal  conditions  the  flow  of  the  stream  is  about 
200  cu.  ft.  per  second;  the  maximum  reaches  about  700  and 
the  minimum  about  70.  The  equipment  installed  at  present 
has  a  rating  of  300  hp.  The  generators  are  of  the  um¬ 
brella  type  provided  with  three  bearings,  one  spherically 
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lected.  At  one  end  for  a  distance  of  150  ft.  the  canal  is  nearly  200  ft.  below.  Though  the  Thousand  Springs  develop- 
widended  out  to  40  ft.,  forming  a  forebay  opening  to  the  ment  is  capable  of  providing  12,000  hp,  the  initial  machinery 

penstocks  which  are  to  convey  water  to  the  power  house  to  be  installed  will  comprise  only  two  1500-hp  units.  Spiral 

beneath.  1  he  construction  of  this  wall  was  especially  diffi-  scroll-case  Pelton-Francis  waterwheels,  operating  under  the 
cult,  both  on  account  of  its  precarious  foundationing  on  the  head  of  181  ft.,  will  drive  Westinghouse  2300-volt,  60-cycle, 

side  of  the  canyon  and  owing  to  the  provisions  which  had  to  three-phase  alternators.  No  gate  valves  will  be  provided 

be  made  for  cofferdams  to  hold  back  the  water  from  the  for  the  penstock  tubes,  but  quick-closing  headgates  will  be 


ALUMINUM  CONDUCTORS  FOR  OVERHEAD 
TRANSMISSION  LINES. 


Fig.  2 — Forebay  Wall  Erected  at  Flow-Level  Contact  of  Lava 
Sheet  and  Sand  Stratum. 

.><1(108.  .\lthough  the  pre.sent  is  but  a  partial  installation,  the 
canal  wall  as  initially  built  is  provided  with  two  spillways, 
totaling  go  ft.  in  length,  which  is  ample  to  discharge  the 
entire  flow  from  the  underground  river. 

b'rom  the  canal  wall,  which  is  itself  too  ft.  below  the 
surrounding  surface,  two  42-in.  steel  penstocks  will  convey 
water  down  to  the  power  house  at  the  foot  of  the  cliff. 


By  Charles  L.  Johnson. 

HE  main  object  of  this  article  is  to  describe  British 
practice  in  the  use  of  aluminum  conductors  for 
overhead  transmission  lines  and  to  indicate  the 
extent  of  their  adoption  in  the  United  Kingdom,  but  .some 
preceding  remarks  on  the  relative  position  of  aluminum  and 
copper  from  a  commercial  standpoint  will  not  be  out  of 
])lace.  .\n  estimate  of  the  saving  to  be  effected  in  first 
cost  by  the  use  of  aluminum  can  readily  be  made.  A  hard- 
drawn  aluminum  wire  has  61  per  cent  of  the  conductivity 
of  a  hard-drawn  copper  wire  of  the  same  size,  and,  there¬ 
fore.  an  aluminum  wire  or  cable  must  have  1.64  times  the 
sectional  area,  and  consequently  1.28  times  the  diameter, 
of  the  equivalent  copoer  cable.  As  the  specific  gravity  of 
aluminum  wire  is  only  2.71,  as  against  8.95  for  copper 
wire,  the  aluminum  cable  will  weigh  one-half  the  equivalent 
copper  cable. 


Fig.  3 — Plant  Under  Construction,  Canal  Wall  and  Penstock 
Openings. 


inserted  at  the  tops  of  the  pipes.  These  headgates  will  be 
hoisted  by  worm-geared  motors,  although  it  will  be  possible 
to  close  the  gates  almost  instantaneously  from  the  power¬ 
house  floor,  by  means  of  a  tripping  rope  allowing  the  gates 
to  fall  shut. 

From  the  alternators  the  emf  of  the  2300-volt,  60-cycle 
energy  will  be  stepped  up  to  40,000  volts  for  transmission 
to  Idaho  points,  where  the  energy  will  be  chiefly  used  for 
irrigation  pumping.  The  hydroelectric  site  is  8  miles  south 
of  Windell,  Idaho,  on  the  Snake  River.  Fig.  3  shows  the 
steel  frame  of  the  power  house  complete.  Machinery  is 
now  being  installed,  and  the  plant  is  expected  to  be  ready 
for  operation  by  July  i  of  this  year.  The  present  develop¬ 
ment  is  being  made  by  the  Thousand  Springs  Power  Com¬ 
pany,  of  which  Mr.  Lafayette  Hanchett,  of  Salt  Lake  City. 
Utah,  is  general  manager,  and  Mr.  O.  H.  Gray,  also  of 
.Salt  Lake,  is  engineer. 


European  Experience  with  Aluminum— Saving  of  36 
per  Cent  in  Cost  of  Conductor — Engineering  Data 
with  Particular  Reference  to  British  Practice. 


Fig.  1 — Thousand  Springs,  Idaho,  Before  Development. 
Height,  181  Ft. 


concrete  forms  during  building.  There  was  no  way  of 
shutting  off  the  flow,  of  course,  and  the  water  had  to  be 
deflected  while  the  concrete  was  setting.  Other  difficulties 
were  experienced  in  sealing  off  the  ends  of  the  contact 
crevice  to  prevent  the  water  from  finding  its  way  out  at  the 
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For  the  last  eight  or  ten  months  the  average  market 
quotations  in  the  United  States  for  the  two  metals  have 
been,  aluminum  2i  cents  per  pound,  and  copper  13  cents 
per  pound.  The  expenses  for  drawing  into  wire  are,  of 
course,  larger  per  pound  for  aluminum  than  for  copper, 
and  the  average  normal  cost  of  hard-drawn  wire  may  be 
taken  as  27  cents  per  pound  for  the  former  and  15  cents 
per  pound  for  the  latter.  On  the  basis  of  these  prices  it 
will  be  found  by  simple  arithmetic  that  any  bare  aluminum 
conductor  will  cost  10  per  cent  less  than  the  equivalent 
copper  conductor.  Although  several  aluminum  lines  have 
been  erected  in  the  United  States,  it  is  found  in  general 
that  the  comparatively  small  saving  is  largely  offset  by  the 
increased  height  and  cost  of  the  towers  for  the  aluminum 
line,  and  consequently  there  is  little  inducement  for  the 
.American  engineer  to  adopt  the  new  metal.  Matters  are 
somewhat  different,  however,  in  Europe  and  Canada. 

The  American,  European  and  Canadian  quotations  for 
copper  are  practically  identical  and  may  be  taken  at  present 
at  12.5  cents  per  pound.  The  European  and  Canadian  quo¬ 
tation  for  aluminum,  however,  is  only  13  cents  per  pound 
as  against  21  cents  in  the  United  States.  In  these  countries, 
therefore,  the  prices  for  hard-drawn  wire  are  approximate¬ 
ly  19  cents  and  15  cents  per  pound  for  aluminum  and  cop¬ 
per  respectively,  with  the  result  that  the  substitution  of 
aluminum  for  copper  effects  a  saving  of  over  36  per  cent. 


consider  that  the  gain  in  business  from  electrical  quarters 
would  compensate  for  the  loss  of  profit  in  other  fields  con¬ 
sequent  upon  such  a  reduction. 

In  Europe,  however,  as  has  been  shown,  the  use  of 
aluminum  effects  a  saving  of  36  per  cent  in  the  cost  of 
conductors  with  copper  at  a  comparatively  low  figure,  and 
advantage  is  being  taken  of  this  saving  by  a  large  number 
of  engineers  in  many  countries,  and  particularly  in  the 
United  Kingdom  and  in  France. 

Contrary  to  the  generally  expressed  opinion,  the  condi¬ 
tions  of  British  overhead  transmission  lines  are  as  favor¬ 
able  to  the  substitution  of  aluminum  for  copper  as  in  any 
other  country.  With  the  comparatively  low  transmission 
pressures  employed,  a  fairly  heavy  conductor,  cheap  insu¬ 
lators  and  short  spans  with  cheap  creosoted  wooden  poles 
are  usual,  and  consequently  the  cost  of  the  conductors  is  a 
very  substantial  proportion  of  the  total  cost  of  the  line, 
sometimes  as  high  as  60  per  cent.  Thus,  considering  capital 
cost  only,  the  use  of  aluminum  for  the  conductors  may 
result  in  a  saving  of  some  20  per  cent  on  the  total  cost  of 
the  line,  including  erection  but  excluding  rights-of-way. 
The  chief  reasons  why  aluminum  is  not  already  employed 
in  the  United  Kingdom  to  a  greater  extent  than  it  is  are 
undoubtedly  the  genera!!  conservatism  of  the  average  British 
engineer  and  the  fact  that  much  publicity  was  given  to 
some  very  unsatisfactory  results  obtained  by  one  important 


TABLE  I. — DETAILS  OF  SOME  BRITISH  OVERHEAD  LINES  WITH  ALU.MINUM  CO.NDUCTORS. 


Year 

Erected. 

Length 

in 

Miles. 

Span 

in 

Feet. 

Average 
Height 
of  Pole. 

‘ 

Number 
of  Con¬ 
ductor. 

Section 
per  Con¬ 
ductor. 

Number 
of  Wires 
in 

Strand. 

Diame¬ 
ter  of 
Each 
Wire, 
Inches. 

Pressure 

in 

Volts 

War  Office,  Aldershot . 

1910 

2 

6 

200 

34 

4 

0 

025 

7 

0.072 

3000,  a.c. 

War  Office,  Aldershot . 

1911 

0 

6 

200 

34 

4 

0 

05 

19 

0.072 

3000,  a.c. 

War  Office,  Aldershot . 

1911 

S 

0 

200 

34 

4 

0 

1 

19 

0.08 

3000,  a.c. 

Newton,  Chambers  &  Co.,  Birdwell,  Yorkshire . 

1910. 

1 

7 

120 

30 

2 

1 

4 

37 

0.222 

600,  d.c. 

Weardale  Coal  &  Steel  Co.,  Spennymore,  Durham . 

1910 

3 

0 

120 

34 

3 

0 

16 

19 

0.104 

3000,  a.c. 

Glantawe  Electric  Supply  Co.,  Ystradgynlais,  Glamorg . 

1910 

15 

0 

f  90 
\  150 

31 

2  &  4 

variou 

s  up  to 

71.159 

240,  d. 

Lyme  Regis  Electricity  Works,  Lyme  Regis.  Dorset . 

Bolckow,  Vaughan  &  Co.,  Ferryhill,  Yorkshire . 

1907 

8 

8 

120 

vari 

ous — up 

to  0.1  sq. 

in. 

110, d.' 

1908 

3 

2 

120 

3 

0 

15 

1 

0.44 

Langton  Colliery.  Newcastle-on-Tyne . 

1909 

1 

1 

120 

.. 

3 

0 

125 

1 

0.4 

5500,  a.c 

Langton  Colliery,  Newcastle-on-Tyne . 

1911 

1 

1 

120 

•• 

3 

0 

115 

7 

0.144 

5500, a  c 

Leadhills  Co.,  Ltd.,  Leadhills,  N.  B.,  Wales . 

1909 

2 

3 

70 

3 

0 

105 

1 

0.365 

600,  a  c. 

British  Aluminium  Co.,  Foyers,  N.  B.,  Wales . 

1899 

0 

8 

105 

2 

0 

113 

1 

0.385 

Associated  Portland  Cement  Manufacturers,  Ltd..  Hailing,  Kent .  . 

1905 

0 

9 

450 

2 

0 

31 

37 

0.104 

250,  d.c. 

Associated  Portland  Cement  Manufacturers,  Ltd.,  Hailing,  Kent.  . 

1906 

1 

0 

450 

2 

0 

095 

1 

0.348 

250,  d.c. 

Urban  Electtic  Supply  Co  ,  Berwick-on-Tweed.. .  . 

1909 

1 

0 

150 

2 

0 

245 

37 

0.092 

500,  d.c 

Craighead  &  Bothwell  Castle  Collieries,  Glasgow . 

1910 

f  210 
\  150 

3 

0 

.038 

3 

0.128 

6600,  a.c. 

Cammell,  Laird  &  Co.,  Birkenhead,  Tranmere  Shipyard . 

Cork  Electric  Tramwavs  &  Light  Co.,  Cork,  Ireland .  . 

1908 

0 

4 

1  60 

4 

0 

.67 

61 

0.118 

440,  d.c. 

1910 

' 

0 

120 

1 

0 

.17 

7 

1 

0.176 

550,  d.c. 

It  is  interesting  to  note  that  the  addition  of  an  American 
duty  of  7  cents  per  pound  on  imported  aluminum  to  the 
European  figure  of  13  cents  brings  the  price  up  to  20  cents, 
and  that,  allowing  i  cent  for  transportation  charges,  the 
total  price  of  imported  aluminum  is  brought  up  to  21  cents, 
which  is  the  market  quotation  for  the  home-produced  metal. 
From  these  figures  one  is  forced  to  the  conclusion,  assuming 
that  labor  and  establishment  costs  are  approximately  the 
same  as  in  Europe,  that  the  home  manufacturers  maintain 
the  price  of  the  metal  at  a  far  higher  figure  than  that  at 
which  it  could  be  produced  and  sold  with  profit.  It  is, 
indeed,  known  that  American  manufacturers  have  offered 
hard-drawn  aluminum  wire  in  Canada  at  21  cents  per 
pound,  the  corresponding  figure  in  America  being  27  cents. 
.A  government  rebate  may  be  partly  responsible  for  this, 
however.  As  imported  aluminum  could  not  be  sold  at  a 
profit  for  less  than  21  cents  and  27  cents  per  pound  for  bar 
and  wire  respectively,  it  appears  that  the  American  price 
is  regulated  by  the  duty-paid  price  of  the  foreign  article. 
.A  reduction  in  the  price  would  enable  home  manufacturers 
to  gain  large  orders  for  aluminum  for  electrical  purposes, 
without  fear  of  competition  from  the  imported  metal  in 
that  or  other  fields,  but  doubtless  the  manufacturers  do  not 


concern  with  aluminum  lines  erected  many  years  ago,  the 
troubles  with  which  were  traced  to  the  use  of  solid  wires 
of  doubtful  purity.  There  is,  at  any  rate,  a  deeply  rooted 
reserve  on  the  part  of  many  influential  British  engineers 
regarding  the  introduction  of  aluminum,  prompted  chiefly 
by  a  feeling  of  insecurity  and  an  uncertainty  as  to  the 
durability  of  aluminum  lines  as  compared  with  copper  lines. 

It  may  here  be  pointed  out  that  in  the  case  of  long¬ 
distance  transmission  at  very  high  pressures  the  extra  cost 
of  the  insulator  makes  very  long  spans  more  economical, 
and  then  the  cost  of  the  insulators  and  towers  is  so  great  as 
to  make  the  cost  of  the  conductors  a  comparatively  small 
proportion  of  the  total  cost.  This,  combined  with  the  fact 
that  the  towers  must  be  some  10  per  cent  higher  with 
aluminum  cables  in  consequence  of  their  greater  sag.  and 
wider  on  account  of  the  greater  spacing  to  prevent  touching 
when  swinging  in  a  gale,  results  in  the  saving  effectcrl 
by  the  use  of  aluminum  being  reduced  to  only  from  4  to  6 
per  cent,  as  shown  by  the  official  publications  of  the  Ontario 
Hydro-Electric  Commission.  A  careful  analysis  of  the 
figures  of  cost  contained  in  these  volumes  shows  that,  in 
the  case  of  the  main  line  to  Toronto,  consisting  of  two 
three-phase  circuits  each  comprising  three  No.  4-0  B.  &  S 
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cables,  the  six  cables  cost  $1,450  per  mile  as  compared  with 
$2,050  per  mile  for  copper  cables  (copper  wire  at  16  cents 
per  pound  and  aluminum  at  23.5  cents  per  pound),  showing 
a  saving  of  nearly  30  per  cent  on  the  cables  alone.  This 
saving  was  reduced  to  5.6  per  cent  only  on  the  total  cost 
of  the  line,  partly  because  the  actual  towers  weighed  1.72 
tons  as  against  1.57  tons  for  towers  for  an  equivalent  cop¬ 
per  line,  and  partly  because  the  cost  of  the  cables  was  only 
30  per  cent  of  the  total  cost  of  the  line,  including  erection 
but  excluding  rights-of-way. 

It  has  been  stated  that  one  of  the  chief  reasons  for  the 
use  of  aluminum  in  preference  to  copper  for  the  above 
lines  was  the  lower  corona  loss  with  aluminum  conductors. 
At  the  high  pressure  employed,  namely,  110,000  volts,  the 
section  of  conductor  for  copper  was  so  small  as  to  approach 
the  limit  at  which  the  corona  loss  becomes  very  consider¬ 
able,  and  the  28  per  cent  greater  diameter  of  the  equivalent 
aluminum  cable  was,  therefore,  an  important  advantage. 
As  the  corona  loss  is  one  of  the  most  important  of  the 
difficulties  to  be  overcome  in  future  lines  at  very  high 
pressures,  this  advantage  of  aluminum  will  necessarily 
carry  great  weight. 

There  are  at  present  some  thirty  transmission  lines  with 
aluminum  conductors  in  operation  in  the  United  Kingdom. 
Particulars  of  some  of  these  are  given  in  Table  I.  It  will 
be  noticed  that  the  pressures  are  comparatively  low  and 
the  spans  short.  The  first  four  lines  in  Table  I  may  be 
taken  as  representative  of  British  practice.  The  first- 
mentioned  line  at  Aldershot  was  erected  for  the  British 
War  Office  according  to  the  specifications  of  Messrs.  Ken¬ 
nedy  &  Jenkin,  the  consulting  engineers.  This  line  is  of 
particular  interest  in  so  far  as  it  is  the  first  instance  within 
the  writer's  knowledge  of  the  Board  of  Trade  (the  British 
government  authority  for  the  public  safety,  etc.)  permitting 
a  high-tension  overhead  line  on  a  public  road.  It  is  a  three- 
phase  line  constructed  in  three  lengths  of  different  size  and 
oi)erated  at  3300  volts.  It  is  carried  for  a  total  distance 
of  7.5  miles  over  natural  moorland  which  is  very  rough 
and  uneven  in  parts.  Four  wires  have  been  erected,  one 
being  held  in  reserve  which  can  readily  be  switched  in  by 
suitable  change-over  switchgear  at  both  ends  of  the  line  in 
the  event  of  the  breakdown  of  any  one  conductor.  The 
average  height  of  the  poles  is  34  ft.  and  the  average  span 
198  ft.  The  conductors,  particulars  of  which  are  given  in 
Table  I,  are  spaced  4  ft.  and  5  ft.  apart.  The  wooden  poles 
were  creosoted  to  the  British  Post  Office  standard  specifica¬ 
tion  and  are  of  the  A  type.  Each  member  is  approximately 
7  in.  diameter  at  the  top  and  9.5  in.  at  5  ft.  from  the  bottom. 
The  cross-arms  are  of  rolled  channel  iron.  Use  is  made  of 
a  longitudinal  steel  earth  wire  above  the  conductor  and 
horn-gaps  and  “kicking”  coils  for  protection  against  light¬ 
ning.  There  is  also  an  elaborate  arrangement  of  cradle 
wires  to  catch  and  earth  the  high-tension  conductors  in  the 
event  of  a  break.  Use  is  made  of  the  inverted  type  of 
terminal  sealing  boxes  for  connecting  the  line  conductors 
to  underground  paper-insulated  armored  cables. 

Table  II  shows  the  sags  and  tensions  in  the  conductors 


TABLE  II. — SAGS  AND  TENSIONS  AT  VARIOUS  TEMPERATURES. 


Temperature  j 
in  Dejf.  Fahr. 

j 

SaR  on  200-ft. 
Span. 

Tension  in  Cable  in  Pounds. 

0.1  Sq.  In. 
Cables. 

'  0.05  Sq.  In. 
Cables. 

0.025  Sq.  In. 
Cables. 

40 

2  ft.  S  in 

250 

125 

65 

60 

2  ft.  9  in. 

220 

110 

55 

80 

3  ft.  1  in. 

195 

100 

i 

50 

specified  by  the  consulting  engineers  for  different  tempera¬ 
tures.  All  the  joints  on  this  line  were  welded  and  made 
only  at  poles,  the  two  ends  being  brought  up  to  adjacent 


insulators  so  that  the  weld  was  in  a  loop  of  cable  not  under 
strain. 

One  particular  feature  of  line  No.  2  of  Table  I  is  the 
exceptional  size  of  the  conductor,  namely,  1.4  sq.  in. 
(1,781,672  circ.  mils)  section,  which  necessitated  a  very 
heavy  “H”  pole  construction.  The  wooden  poles  are  30  ft. 
and  32  ft.  in  height  and  are  spaced  120  ft.  apart.  The  line 
is  worked  at  600  volts  direct  current  and  has  a  load  of  about 
550  hp.  It  is  carried  through  large  works  and  then  over 
wooded  agricultural  land.  The  total  cost  of  this  was  about 
$6,000  per  mile  as  compared  with  $9,000  per  mile  for  an 
equivalent  copper  line.  An  interesting  feature  of  this  line 
is  the  use  of  mechanical  joints,  as  illustrated  herewith. 
The  two  outer  layers  and  the  core  of  the  stranded  aluminum 


cable  are  severally  gripped  between  a  series  of  annular 
cones  also  of  aluminum  to  avoid  the  corrosion  due  to  con¬ 
tact  with  other  metals.  Aluminum  bonds  are  provided  be¬ 
tween  the  two  halves  of  the  joint,  but  these  are  probably 
an  unnecessary  precaution.  The  two  halves  of  the  joint 
are  held  together  by  four  enameled  steel  bolts  and  the 
whole  is  painted  with  a  preservative  compound.  These 
joints,  contrary  to  the  usual  British  practice,  were  placed 
under  strain  in  the  span,  and  they  have  been  found  to  be 
able  to  withstand  a  very  heavy  tension  without  slackening, 
and  are  proving  to  be  altogether  successful  for  such  heavy 
conductors. 

In  line  No.  3  the  poles  are  from  34  ft.  to  55  ft.  high  and 
are  spaced  120  ft.  apart.  They  are  7  in.  diameter  at  the  top 
and  10  in.  at  5  ft.  from  the  bottom.  A  sag  of  2  ft.  3  in. 
was  allowed  at  60  deg.  Fahr.  The  line  is  operated  at  3000 
volts  and  runs  along  colliery  sidings.  It  cost  about  $2,500 
per  mile.  Guard  wires  are  provided  where  the  line  crosses 
the  colliery  yard.  Mechanical  cone-type  joints,  as  shown 
in  the  accompanying  illustration,  are  used  in  this  line,  but 
in  this  case  are  not  under  strain. 

Line  No.  4  is  a  particularly  interesting  overhead  distribu¬ 
tion  system  erected  for  the  Glentawe  Electric  Supply  Com¬ 
pany  at  Ystradgynlais.  in  Wales.  This,  as  in  the  case  of 
the  above  lines,  was  erected  by  the  British  Insulated  & 
Helsby  Cables,  Ltd.,  and  has  the  distinction  of  being  the 
first  complete  overhead  distributing  network  in  aluminum 
to  be  put  up  in  the  United  Kingdom.  These  lines  have 
been  at  work  for  about  twelve  months  and  the  results  ob¬ 
tained  have  been  uniformly  good.  There  are  some  15  miles 
of  route  on  this  network  with  conductors  ranging  from 
seven  0.159  stranded  cable  to  No.  14  solid  wire.  The  spans 
range  from  90  ft.  to  150  ft.  and  the  poles  from  30  ft.  to 
36  ft.  These  lines  run  along  country  roads  and  are  oper¬ 
ated  at  240  volts  direct  current.  It  is  noteworthy  that  there 
are  here  in  use  nearly  3  miles  of  Nos.  14  and  12  hard- 
drawn  aluminum  solid  wire,  this  being  the  first  time  such 
small  conductors  have  been  used  with  success.  All  of  the 
joints  on  this  system  were  made  at  insulators  and  were 
married  and  bound,  this  method  being  quite  suitable  for 
small  conductors.  These  lines  have  held  up  through  several 
gales  and  have  withstood  a  good  deal  of  frost  and  snow 
without  any  measurable  increase  in  sag. 

It  will  be  noticed  that  in  each  of  the  four  lines  described 
wooden  poles  are  used.  These  poles  are  well  seasoned  and 
thoroughly  creosoted  before  use  and  such  poles  have  been 
found  to  have  a  life  of  from  twenty  to  forty  years  accord- 


A 

i 


July  6,  1912. 


ELECTRICAL  WORLD. 


47 


ing  to  the  nature  of  the  soil  in  which  they  are  placed.  Steel 
lattice  or  tubular  poles  with  longer  spans  are  employed  in 
some  instances,  but  in  general  the  wooden  poles  with  short 
spans  are  more  economical  for  the  comparatively  low- 
pressure  work  carried  out  in  the  United  Kingdom. 

Steel  poles  for  transmission  lines  are  not  likely  to  come 
into  common  use  in  the  United  Kingdom  for  various  rea¬ 
sons  :  First,  rights-of-way  are  difficult  to  obtain.  This 
causes  the  lines  to  zigzag  considerably  and  makes  short 
spans  inevitable  (very  few  exceed  240  ft.)  ;  with  short 
spans  the  wooden  poles  are  sufficiently  strong.  Secondly, 
creosoted  wooden  poles  withstand  the  atmospheric  condi¬ 
tions  in  the  United  Kingdom  better  than  steel  and  are 
cheaper  to  maintain ;  in  the  United  Kingdom  steel  poles 
need  repainting  every  third  year  because  of  the  smoke  and 
damp. 

In  conclusion,  it  may  be  mentioned  that  in  addition  to  the 
use  of  aluminum  for  overhead  lines  British  engineers  are 
already  adopting  this  metal  for  many  other  electrical  pur¬ 
poses.  In  the  Manchester  and  other  large  electricity  works 
aluminum  busbars  are  largely  used,  and  bare  and  insulated 
underground  cables  of  aluminum  are  employed  in  several 
instances. 


ELECTRICITY  IN  THE  DEPARTMENT  STORE. 


Engineering  and  Cost  Data  for  Illumination  and  Motors 
Based  Upon  Central-Station  Service. 


By  E.  F.  Tweedy. 


^t^HE  diversity  of  uses  to  which  electricity  is  applied  in 
the  modern  department  store  is  almost  comparable 
with  the  diversity  of  the  lines  of  merchandise  han¬ 
dled  by  a  store  of  this  character.  Besides  its  use  for  light¬ 
ing  purposes  and  for  the  operation  of  elevators,  electricity 
is  usually  employed  in  this  class  of  buildings  for  operating 
ventilating  fans,  for  pumping  water,  for  running  sewing- 
machines,  for  conveying  packages  and  for  operating  a 
large  number  of  small  motors  that  are  applied  to  a  great 
variety  of  uses.  It  is  frequently  employed  for  operating 
the  cash-carrier  system  and  occasionally  for  operating  the 
compressor  and  the  brine-circulating  pump  of  the  refrig¬ 
erating  plant  which  n<)w  usually  forms  part  of  the  mechan¬ 
ical  equipment  of  the  tnodern  department  store.  A  list  of 
the  various  motors  in  a  certain  representative  department 
store  is  given  below,  and  it  clearly  shows  the  diversity  of 
the  uses  to  which  the  electric  motor  is  applied  in  a  store  of 
this  character. 


ELECTRIC-MOTOR  EQUIPMENT  OF  A  LARGE  DEPARTMENT  STORE. 


Forty- three  115-amp  elevators 
Two  75-amp  elevators. 

One  1-hp  mangle. 

One  i-hp  mangle. 

One  10-hp  drive. 

One  2-hp  drive. 

One  1-hp  laundry  machine. 

One  17  i-hp  fan. 

Three  16-hp  fans 
Two  13-hp  fans. 

One  12-hp  fan. 

One  1 1-hp  fan. 

One  10-hp  fan. 

Two  8-hp  fans. 

One  2i-hp  fan. 

One  1-hp  exhaust  fan. 

Five  6-hp  dumbwaiters 
Fifty-one  1-7-hp  sewing  machines. 
Eight  1-8-hp  sewing  machines. 

One  1-hp  carpet  sewing  machine. 
One  1-hp  buffer. 

One  J-hp  buffer. 

One  i-hp  blower. 

One  J-hp  lathe. 

Total  number  of  motors . 

Total  horse-power  of  motors.... 


One  i-hp  drill. 

Two  2-hp  dish-washers. 

Two  10-hp  compressors. 

One  7  i-hp  compressor. 

Five  1-15-hp  hair-dryers. 

Two  2-hp  ice  cream  freezers. 

One  2-hp  ice-chopper. 

One  i-hp  carbonator. 

Five  3-hp  air-washers. 

Four  2-hp  air-washers. 

One  3-hp  saw. 

Two  5-hp  sump  pumps. 

One  20-hp  pump. 

Two  10-hp  pumps. 

One  2-hp  pump. 

One  50-hp  fire  pump. 

One  l5-hp  ammonia  pump. 

One  1-hp  emery  wheel. 

One  5-hp  papwr  baler. 

One  3 i-hp  package  conveyor. 

One  2 i-hp  package  conveyor. 

One  ll-hp  package  conveyor. 

Two  4-hp  package  conveyors. 

Five  i-hp  package  conveyors. 
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Entirely  aside  from  the  question  of  the  relative  cost  of 
securing  an  adequate  supply  of  electrical  energy  for  its 
manifold  needs,  a  store  of  this  character  should  use  central- 
station  service  rather  than  depend  upon  a  private  generating 
plant  located  upon  the  premises,  for  the  reason  that  any 
interruption  in  the  supply  of  electrical  energy  is  liable  to 


lead  to  very  serious  consequences  and  is  almost  certain  to 
result,  even  under  the  most  favorable  circumstances,  in  a 
large  financial  loss.  It  does  not  require  a  great  deal  of 
imagination  to  picture  the  situation  that  would  arise  were 
the  lights  in  a  department  store,  crowded  with  women  and 
children,  to  be  suddenly  extinguished  under  such  conditions 
of  outside  darkness  as  are  present  in  the  late  afternoons 
of  mid-winter.  Even  were  a  panic  avoided  by  the  quick 
restoration  of  the  lights — which  might  be  accomplished  were 
an  emergency  connection  with  the  central  station  available 
— experience  has  shown  that  the  financial  loss  resulting 
from  the  thefts  that  occur  during  even  a  very  short  period 
of  darkness  is  a  sufficiently  serious  matter  from  the  owner’s 
point  of  view.  With  the  number  of  connections  usually 
provided  for  this  class  of  buildings  by  the  central  stations 
of  our  large  cities,  the  possibility  of  an  interruption  in  the 
central-station  service  is  now  too  remote  to  warrant  even 
the  slightest  consideration,  which  certainly  cannot  be  said 
of  the  supply  from  a  private  generating  plant,  no  matter 
how  well  designed  and  how  carefully  operated  such  a 
plant  may  be.  The  cost  of  electrical  energy  is  usually 
such  a  small  percentage  of  the  total  operating  costs  of  the 
average  department  store  that  the  owners  of  these  stores 
are  quite  naturally  loath  to  sacrifice  reliability  of  service 
to  an  estimated  saving  that,  at  most,  would  amount  to  an 
extremely  small  percentage  of  the  total  cost  of  operation. 
The  word  “estimated”  is  used  advisedly,  as  it  is  a  well- 
known  fact  that  the  estimated  savings  of  a  great  many 
private  generating  plants  are  never  realized  under  condi¬ 
tions  of  actual  operation. 

So  much  for  the  source  from  which  the  supply  of  elec¬ 
trical  energy  is  to  be  obtained.  Attention  will  now  be 
given  to  the  uses  to  which  electricity  is  applied  in  modern 
department  stores  and  to  an  examination  of  certain  data 
relating  to  such  uses.  In  this  connection  the  subject  of 
lighting  will  be  the  first  considered. 

Prior  to  the  introduction  of  the  higher  efficiency  incan¬ 
descent  lamps,  such  as  the  tungsten  and  the  tantalum,  the 
general  lighting  of  department  stores  was  accomplished 
almost  exclusively  by  means  of  arc  lamps.  This  type  of 
lamp  is  still  very  largely  used  for  this  class  of  lighting,  al¬ 
though  there  have  recently  been  some  notable  instances 
where  the  tungsten  lamp  has  been  employed  with  extremely 
satisfactory  results.  The  main  floors  of  department  stores 
are  generally  divided  into  bays,  each  bay  usually  having  an 
area  of  400  sq.  ft.  to  600  sq.  ft.  The  custom  has  been  to 
install  an  arc  lamp  in  the  center  of  each  of  these  bays,  there¬ 
by  making  the  watts  per  square  foot  range  from  about 
I  to  1.5.  The  resulting  average  illumination  upon  the  plane 
of  the  counters  probably  ranges  for  this  class  of  lighting 
from  slightly  under  2  ft.-candles  to  something  over  3  ft.- 
candles. 

A  large  department  store  recently  erected,  in  which  tung¬ 
sten  lamps  are  used  almost  exclusively  for  lighting,  is 
probably  the  best  lighted,  both  as  regards  quantity  and 
quality  of  light,  of  all  existing  stores  of  this  character.  The 
main  floor  is  lighted  by  means  of  250-watt  tungsten  lamps 
placed  inside  of  14-in.  ground-glass  balls.  These  lights  are 
supported  at  a  distance  of  16  ft.  from  the  floor,  the  height 
of  the  ceiling  being  20  ft.,  and  the  ceiling  outlets  are 
located  approximately  12  ft.  apart.  The  watts  per  square 
foot  for  the  main-floor  bays  are  slightly  over  2,  and  the 
approximate  mean  horizontal  foot-candles  on  a  plane  33  in. 
from  the  floor  with  all  lamps  lighted,  as  shown  by  a  test 
made  upon  a  certain  section  of  the  main  floor,  were  9.3. 
The  usual  practice  is  to  use  only  about  one-half  of  the  total 
lamps  on  this  floor  at  any  one  time,  and  under  these  condi¬ 
tions  the  approximate  mean  foot-candles  for  the  section 
tested  were  5.5.  Even  with  only  one-half  of  the  installation 
in  use,  the  average  illumination  on  the  main  floor  of  this 
department  store  is  probably  at  least  twice  the  average  for 
stores  of  this  type.  In  spite  of  this  100  per  cent  increase 
in  the  quantity  of  illumination,  the  watts  per  square  foot, 
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on  the  basis  of  one-half  of  the  lights  being  used,  are  no 
greater  than  for  the  ordinary  arc-lamp  installation. 

The  writer  has  before  him  figures  showing  the  watts  of 
connected  lighting  installation  per  square  foot  of  gross 
floor  area — which  includes  walls,  partitions,  etc.,  but  ex¬ 
cludes  any  exterior  or  interior  courts — for  a  number  of 
large  department  stores.  The  figures  range  from  a  trifle 


Fig.  1 — Consumption  of  Electrical  Energy  for  Lighting  in  Four 
Department  Stores,  New  York  City. 

over  1.4  watts  per  square  foot,  in  the  case  of  a  store  where 
tungsten  and  tantalum  lamps  comprise  a  little  over  15  per 
cent  of  the  total  connected  lighting  installation,  to  a  little 
less  than  0.6  watt  per  square  foot  for  a  store  in  which  tung¬ 
sten  and  tantalum  lamps  form  nearly  90  per  cent  of  the 
total  connected  lighting  installation.  The  values  falling 
between  these  limits,  however,  show  a  considerable  amount 
of  variation  from  a  strict  relation  between  this  wattage 
percentage  and  the  number  of  watts  per  square  foot  of 
gross  floor  area. 

When  it  comes  to  the  question  of  hours’  use  per  year  of 
the  total  connected  lighting  installation,  department  stores 


these  four  cases  fall  to  a  mean  line  which  gives  a  constant 
the  value  of  which  is  1867.  In  other  words,  the  kilow'att- 
hours  consumed  per  year  for  lighting  in  these  four  stores 
are  approximately  equal  to  the  total  connected  lighting 
installation  in  kilowatts  multiplied  by  1867  hours. 

The  monthly  variations  in  the  lighting  requirements  of  a 
typical  large  department  store  are  shown  by  the  heavy 
full-line  curve  in  Fig.  2.  The  lighting  consumption  during 
the  month  of  December  is  always  relatively  high  in  depart¬ 
ment  stores,  as  a  result  of  such  stores  usually  being  open 
evenings  for  a  week  or  more  preceding  Christmas,  and  also 
on  account  of  the  additional  decorative  lighting  usually  em¬ 
ployed  at  this  time.  For  this  particular  store  the  December 
lighting  consumption  is  approximately  14  per  cent  of  the 
total  yearly  lighting  consumption,  which  is  perhaps  slightly 
above  the  average  for  stores  of  this  character. 

The  subject  of  elevators  in  its  relation  to  the  modern 
department  store  will  next  be  considered.  Until  compara¬ 
tively  recently  the  hydraulic  type  of  elevator  was  looked 
upon  by  the  majority  of  engineers  as  preferable  to  the 
electric  type  of  elevator  for  department-store  service,  and 
this  fact  is  largely  responsible  for  the  prevalence  of  the 
former  type  of  elevator  in  department  stores  at  the  present 
time.  However,  as  a  result  of  the  improvements  that  have 
been  made  in  the  electric  type  of  elevator  during  the  past 
few  years,  there  has  been  a  decided  change  of  opinion  as 
to  the  comparative  merits  of  these  two  types  of  elevators, 
and  the  electric  type  has  now  little  to  fear  in  this  class 
of  service  from  its  once  formidable  hydraulic  competitor. 

The  accompanying  table  gives  the  results  of  a  series  of 
observations  made  in  connection  with  a  study  of  the  opera¬ 
tion  of  the  elevators  in  a  number  of  large  department 
stores.  These  observations  were  made  during  what  were 
considered  to  be  periods  of  normal  operation,  and  the  figures 
given  may  therefore  be  taken  as  representing  the  average 
conditions  of  operation  throughout  the  year.  The  number 


DEPARTMENT  STORE  ELEVATOR  DATA. 


i 

1 

Average 
Number  of 
Seconds 
per  Round 
Trip  Spent 
in  Stops. 

Average 
Number  of 
Seconds 
per  Round 
Trip  Spent 
in  Running. 

Average 
Number  of 
Seconds 
for 

Complete 
Round  Trip. 

Running 
Time  as  Per 
Cent  of 
Total 

Round-Trip 

Time. 

Average 
Running 
Speed  in 
Feet  per 
Minute 
(Excluding 
Stops). 

Average 
Number  of 
Floors 

Iier  Stop. 

Total 

Number  of 
Passenger  1 
Elevators. 

Number  of 
Floors 
Served. 

Approximate  1 
Area  of  i 

Floors 

Served  by  | 

Passenger 

Elevators 

Approximate 
Square  Feet 
of  Floor 
Area  per 
Elevator. 

A  . 

95 

51 

146 

35 

192 

1.11 

14 

.1 

Basement 

7  Floors 

375,000  { 

27,000 

B 

73 

53 

126  ' 

42 

170 

1.05 

7 

1 

Basement 

6  Floors 

158.000 

23,000 

C  . 

too 

38 

138 

28 

196 

1 .00 

8 

Basement 

6  Floors 

275,000 

34,000 

D.  . 

109 

59 

168 

35 

224 

1.12 

11 

Basement 

7  Floors 

350,000 

32,000 

E... 

115 

57 

172 

33 

252 

1.2 

14 

Basement 

460,000 

33,000 

F.... 

118 

74 

192 

38 

196 

1  .  1 

Basement 

7  Floors 

240,000 

40,000 

G... 

107 

60 

167 

36 

220 

1.09 

6 

7  Floors 

160,000 

27,000 

H. . 

121 

66 

187 

35 

193 

1  .03 

8 

10  Floors 

258,000 

32,000 

1... 

218 

105 

323 

32 

154 

1  .00 

1  15 

Basement 

13  Floors 

557,000 

37,000 

J... 

194 

94 

288 

33 

196 

1 

1 .01 

35 

Sub-basement 

Basement 

10  Floors 

840,000 

24.000 

. 1 . 

35 

200 

i 

1.07 

31,000 

— at  least  those  in  New  York  City  that  are  supplied  by 
central-station  service — show  a  remarkable  degree  of  uni¬ 
formity.  In  Fig.  I  the  number  of  kilowatt-hours  consumed 
per  year  for  lighting  has  been  plotted  against  the  total  con¬ 
nected  lighting  installation  for  four  large  department  stores, 
in  which  it  has  been  possible  to  separate  the  kilowatt-hours 
used  for  lighting  from  those  used  for  the  operation  of 
motors  and  for  other  purposes.  Tt  will  be  noted  how  close 


of  elevators  as  given  includes  only  those  used  by  the 
public,  and  the  total  floor  area  as  given  is  likewise  con¬ 
fined  to  that  portion  to  which  the  public  has  access.  It  will 
be  observed  that  the  percentage  relation  which  the  time 
spent  in  running  bears  to  the  total  round-trip  time  is  a 
fairly  constant  quantity,  the  average  value  being  35  per 
cent.  It  will  also  be  noticed  that  the  running  speeds  of  the 
elevators  show  a  reasonably  close  approach  to  an  average 


{ 


July  6,  1912. 


ELECTRICAL  WORLD. 


49 


Speed  of  200  ft.  per  minute.  With  these  average  values 
as  a  basis  and  wiih  an  estimated  daily  operating  period  of 
ten  hours,  it  would  appear  that  the  average  distance  traveled 
per  day  by  a  department-store  elevator  is  approximately 
8  miles,  a  figure  which  the  writer  has  substantiated  by 
actual  mileage  tests. 

A  glance  at  this  table  will  show  that  the  traffic  conditions 


Fig.  2 — Yearly  Load  Curve  of  a  Large  Department  Store. 


in  department-store  service  are  extremely  severe,  a  stop 
being  made  at  approxiiiiately  each  door.  As  the  amount 
of  electrical  energy  consumed  per  car-mile  by  the  electric 
elevator  depends  almost  entirely  upon  the  number  of  starts 
and  stops  that  are  made,  the  kilowatt-hours  per  car-mile 
of  travel  are  practically  twice  as  great  in  the  case  of  the 
department-store  elevator  as  they  are  for  the  same  type 
of  elevator  in  the  average  office  building,  where  the  number 
of  stops  per  car-mile  is  usually  only  from  one-third  to  one- 
half  as  many. 

I'he  dotted  curve  in  Fig.  2  shows  the  amount  of  elec¬ 
trical  energy  consumed  during  each  month  of  a  recent 
year  by  eleven  electric  passenger  elevators  of  the  depart¬ 
ment  store  whose  monthly  lighting  consumptions  are  shown 
l)y  the  heavy  full-line  curve,  i'he  light  full-line  curve  shows 
the  total  energy  consumption  by  the  month,  the  difference 
between  this  curve  and  the  curve  shown  by  the  broken  lines 
representing  the  electrical  energy  used  for  operating  four 
freight  elevators  and  a  number  of  miscellaneous  motors,  the 
latter  aggregating  a  little  over  too  hp.  In  this  particular 
store  the  exhauster  of  the  pneumatic-tube  system  is  nor¬ 
mally  operated  by  means  of  a  steam  engine,  but  a  motor- 
driven  exhauster  is  provided  as  a  reserve  unit.  It  will  be 
observed  that  there  is  comparatively  little  variation  through¬ 
out  the  year  in  the  kilowatt-hours  consumed  per  month  by 
this  group  of  passenger  elevators.  The  consumption  of 
electrical  energy  per  elevator  per  year  for  this  group  is 
about  14.000  kw-hours.  A  test  made  upon  these  elevators 
during  the  month  of  July  of  the  present  year  showed  the 
total  travel  for  the  month  to  be  1764  miles.  The  average 
number  of  miles  traveled  per  business  day  during  this  period 
by  each  of  eight  of  these  elevators — the  combined  mileage 
of  which  was  95  per  cent  of  the  total — was  7.6,  while  the 
average  of  kilowatt-hours  per  car-mile  was  6.7.  On  the 
basis  of  300  business  days  per  year,  with  an  average  daily 
travel  of  7.6  miles  and  with  an  average  consumption  of  6.7 
kw-hours  per  car-mile,  it  will  be  seen  that  the  yearly'  con¬ 
sumption  of  electrical  energy  per  elevator  would  be  a  little 
over  15,000  kw-hours,  which  is  somewhat  in  excess  of  the 
actual  yearly  consumption  per  elevator,  as  previously  given, 
owing  to  the  fact  that  the  elevators  of  this  group  are  never 
all  in  operation  throughout  an  entire  day,  the  number  in 
service  being  varied  with  the  daily — and  to  a  certain  extent 
with  the  hourly — requirements. 

Mechanical  ventilation  must  he  provided  for  the  basement 
and  sub-basement  spaces  of  a  department  store  if  the  floors 
below  ground  are  to  be  devoted  to  sales  purposes  or  if  they 


are  to  be  occupied  by  any  considerable  number  of  the  store’s 
employees.  In  some  department  stores  the  ground-floor 
space  is  ventilated  by  mechanical  means,  but,  as  a  general 
rule,  the  entire  space  above  ground,  with  the  exception  of 
the  toilets,  etc.,  is  ventilated  by  means  of  the  windows,  with 
the  assistance,  in  some  instances,  of  one  or  more  ventilating 
ducts  extending  to  the  roof  and  having  openings  at  each 
door. 

Steam-driven  ventilating  fans  are  occasionally  employed 
in  stores  of  this  character,  but  the  motor-driven  ventilating 
fan  is  the  one  most  commonly  found  in  this  class  of  service. 
The  yearly  consumption  of  electrical  energy  by  the  motor- 
driven  ventilating  fans  in  a  department  store  is  necessarily 
high  per  connected  motor  horse-power,  inasmuch  as  such 
fans  are  in  operation  during  some  ten  or  twelve  hours  of 
each  business  day.  During  the  winter  season  the  air  sup¬ 
plied  by  these  ventilating  fans  is,  of  course,  tempered  'uy 
first  passing  it  through  steam-heated  coils.  Fans  are  either 
provided  with  a  capacity  sufficient  to  effect  a  definite  num¬ 
ber  of  air  changes  per  hour  in  those  portions  of  a  depart¬ 
ment  store  that  require  mechanical  ventilation — say,  a  com¬ 
plete  change  every  ten  or  twelve  minutes — or  else  the 
capacity  is  based  upon  the  number  of  persons  that  it  is  esti¬ 
mated  will  occupy  the  space  requiring  ventilation — a  com¬ 
mon  allowance  being  some  30  cu.  ft.  of  air  per  minute  per 
person. 

Lack  of  space  forbids  even  a  brief  description  of  the 
many  other  uses  to  which  electricity  is  put  in  the  modern 
department  store.  Therefore  the  remainder  of  the  article 
will  be  confined  to  the  presentation  of  data  showing  the 
total  consumption  of  electrical  energy  in  a  number  of  de¬ 
partment  stores  and  to  a  study  of  some  twenty-four-hour 
load  curves  of  a  certain  large  department  store  that  is  using 
central-station  service. 

In  Fig.  3  the  total  yearly  consumptions  in  kilowatt-hours 
are  plotted  against  the  total  gross  volumes,  above  and  below 
ground,  of  sixteen  department  stores,  some  of  which  are 
located  in  New  York  City,  some  in  Chicago  and  the  rest  in 
I’.oston.  A  wide  variation  in  the  consumption  of  electrical 
energy  is  seen  to  exist  when  the  several  stores  are  thus 
compared  upon  a  volumetric  basis.  This  is  by  no  means  sur¬ 
prising  when  it  is  considered  that  some  of  these  .stores  have 
hydraulic  elevators,  while  others  have  electric  elevators ; 
that  some  have  arc  and  carbon  lamp  installations,  while 
others  have  lighting  installations  consisting  almost  entirely 


Fig.  3 — Total  Yearly  Consumption  Compared  with  Size  of 
Buildings. 

of  tungsten  lamps — the  watts  per  square  foot  of  gross  floor 
area  actually  ranging  for  this  group  of  stores  from  a  little 
under  0.6  to  something  over  2.5 — and  when  it  is  further  con¬ 
sidered  that  some  of  these  stores  have  a  certain  amount  of 
steam-driven  apparatus,  while  others  use  the  electric  drive 
throughout.  This  chart  shows  the  futility  of  attempting  to 
estimate  the  consumption  of  electrical  energy  in  a  given 
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department  store  by  comparing  its  cubical  contents  with 
those  of  another  store  of  which  the  electrical  consumption 
is  known  unless  careful  attention  is  given  to  the  many 
factors  that  tend  to  affect  such  a  comparison. 

There  is  one  point  in  connection  with  Fig.  3  to  which  the 
writer  would  direct  particular  attention.  The  department 


Fig.  1 — 24- Hour  Load  Curves  of  a  Large  Department  Store. 


Store  designated  as  “A”  upon  the  chart  has  a  complete  elec¬ 
trical  installation,  which  includes  elevators  and  a  large  num¬ 
ber  of  motors  used  for  various  purposes,  and  secures  its 
supply  of  electrical  energy  from  a  central  station.  The  store 
designated  as  “B”  has  a  hydraulic-elevator  equipment  and 
has  its  own  private  electrical  generating  plant.  Although 
this  store  has  a  smaller  gross  volume  than  that  of  store 
“A,”  it  will  be  observed  that  the  annual  consumption  in 
kilowatt-hours  is  more  than  50  per  cent  greater  than  the 
consumption  in  store  “A.”  The  consumptions  in  these  two 
stores  tend  to  substantiate  what  the  advocates  of  central- 
station  service  claim,  namely,  that  where  a  private  generat¬ 
ing  plant  is  installed  there  is  little  or  no  incentive  to  the 
economical  use  of  electrical  energy,  as  a  result  of  which  a 
reasonably  low  unit  cost  of  generation  may  actually  mean  a 
high  total  cost  of  providing  the  amount  of  electrical  energy 
actually  required. 

Fig.  4  shows  three  twenty-four-hour  load  curves  of  a 
large  department  store.  The  full-line  curve  represents  the 
load  throughout  the  twenty-four  hours  of  the  day  of  maxi¬ 
mum  load,  which  occurred  during  the  week  prior  to  Christ¬ 
mas,  when  this  store  was  decorated  profusely  with  incan¬ 
descent  lamps  for  the  holiday  season.  The  maximum  load 
was  reached  at  about  6  o’clock,  which  is  about  one  hour 
later  than  the  maximum  load  on  the  generating  plant  of  the 
central  station  supplying  this  department  store.  The  other 
two  load  curves  represent  respectively  a  rainy  day  in  Octo¬ 
ber  and  a  clear  day  in  May. 

riie  yearly  load-factor  of  a  department  store,  based  upon 
I  he  maximum  load  throughout  the  year  and  upon  a  year  of 
8760  hours,  is  apparently  about  30  per  cent  when  the  electric 
type  of  elevator  is  used  and  in  the  neighborhood  of  23  per 
cent  when  the  elevator  equipment  is  of  the  hydraulic  type. 
These  figures  are  for  department  stores  supplied  by  central- 
station  service,  and  they  are,  of  course,  subject  to  a  con¬ 
siderable  amount  of  variation.  Where  a  private  generating 
plant  is  in  use  the  yearly  load-factor  will  be  higher  as  a 
result  of  the  greater  consumption  due  to  the  more  wasteful 
u.se  of  electrical  energy.  The  writer  has  in  mind  one  de¬ 
partment  store,  which  has  electric  elevators  and  which  op¬ 
erates  its  own  generating  plant,  where  the  yearly  load-factor 
is  40  per  cent. 

In  addition  to  the  strong  argument  in  favor  of  a  depart¬ 
ment  store  securing  its  supply  of  electrical  energy  from  the 
central  station  on  the  ground  of  reliability  of  service,  as 


mentioned  earlier  in  this  article,  a  private  electrical  gen¬ 
erating  plant  is  at  a  relative  disadvantage  in  this  type  of 
building  because  of  the  fact  that  the  amount  of  exhaust 
steam  that  can  be  utilized  for  heating  the  building  is  small 
when  compared  with  the  total  amount  available  from  the 
generation  of  the  large  quantity  of  electrical  energy  that  is 
usually  required.  In  other  words,  the  question  of  exhaust- 
steam  heating  carries  much  less  weight  in  a  building  of  this 
character  than  it  does  in  the  average  office  building,  where 
the  amount  of  exhaust  steam  available  from  the  electrical 
generating  plant  approaches  more  closely  to  the  heating  re¬ 
quirements  of  the  building. 


BACK-FIRED  OIL-BURNING  BOILERS  OF  TOPEKA 
EDISON  COMPANY. 


Increased  efficiency  and  lengthened  life  of  boiler  tubes 
are  reported  by  the  Topeka  Edison  Company  as  the  result 
of  firing  its  boilers  with  fuel  oil  introduced  from  the  rear 
of  the  combustion  chambers.  The  Topeka  generating  sta¬ 
tion  contains  four  260-hp,  four  300-hp  and  two  508-hp 
boilers,  all  equipped  with  rear-fired  burners  as  shown  in  the 
sketch.  A  2j^-in.  false  floor,  consisting  of  a  single  layer 
of  firebrick,  separates  the  combustion  chamber  from  the 
air  inlet  ducts,  each  of  which  contains  a  150-hp  oil  burner. 
The  heat  from  this  partition  floor  aids  to  warm  the  air 
before  it  reaches  the  rear  and  enters  the  furnace  at  the 
burner.  Each  of  the  smaller  boilers  is  equipped  with  two 
air  ducts  and  burners,  and  each  of  the  500-hp  units  with 
three.  Oil  is  delivered  to  the  fuel  valves  at  30  lb.  per  square 
inch  pressure,  while  steam  is  taken  directly  from  the  boilers 
through  throttling  valves  reducing  to  75  lb.  pressure.  Each 
burner  as  shown  is  made  up  of  duplicate  lo-ft.  lengths  of 
^-in.  oil  pipe  and  ^-in.  steam  pipe,  which  connect  the 
valves  at  the  front  of  the  boiler  with  the  burner  at  the  rear. 
Besides  the  steam  and  oil  supply  valves,  there  is  a  third  or 
blow-out  valve,  by  means  of  which  steam  can  be  turned  in 
to  blow  all  oil  out  of  the  fuel  pipe  when  shutting  down  the 
burner. 

The  Hammel  burner  tip  used  produces  a  flat  fishtail 
flame,  the  admission  of  the  proper  quantity  of  air  being 
controlled  by  a  brick  checker-work  in  front  of  the  burner. 


While  the  massive  parts  of  the  tip  are  machined  castings, 
the  lips  of  the  opening  itself  are  of  steel,  made  replaceable 
so  that  when  a  tip  becomes  burned  only  the  lip  pieces  have 
to  be  renewed.  This  can  be  done  at  a  trifling  cost.  Each 
burner  is  rated  at  130  hp,  but  this  value  can  be  exceeded 
by  50  to  75  per  cent  without  difficulty.  The  oil  used  has 
a  fuel  value  of  19.500  Ib.-Fahr.  heat  units  per  pound,  and 
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I  lb.  burned  under  the  Topeka  boilers  will  produce  16  lb.  of 
steam,  or  440  watt-hours  of  electrical  energy.  Under 
regular  running  conditions  a  fuel  consumption  has,  been 
recorded  of  0.309  gal.  or  2.29  lb.  oil  per  kw-hr.  generated. 
The  average  output  of  the  plant  is  23,000  kw-hr.  to  26,000 
kw-hr.  per  month,  with  a  peak  of  2650  kw. 

Reduction  in  boiler  repairs  has  been  one  of  the  most  im¬ 
portant  results  of  the  rear-burner  arrangement,  according 
to  Mr.  J.  I.  Chase,  chief  engineer  of  the  station.  In  two 
years’  operation  barely  ten  boiler  tubes  have  been  lost 
owing  to  blistering,  although  the  boilers  are  being  washed 
down  only  every  thirty  days.  The  feed  water  used  is  pur¬ 
chased  from  the  city  and  is  very  hard.  By  treatment  with 
soda  ash,  lime  and  aluminum  sulphate  in  three  60,000-gal. 
tanks  outside  the  plant  the  content  of  objectionable  matter 
is  reduced  from  32  grains  to  4  grains.  Huge  underground 
oil  tanks  provide  the  fuel  storage  for  the  plant.  These 
tanks  are  roofed  flush  with  the  ground,  and  each  is  ven¬ 
tilated  by  2-in.  pipe  10  ft.  in  height,  opening  to  the  atmos¬ 
phere  out  of  reach  of  careless  or  intentional  meddling.  A 
steam  coil  heats  the  tank  to  render  its  contents  more  fluid. 
Connected  with  the  same  main  is  a  complete  set  of  fire- 
protection  steam  jets  arranged  to  smother  out  any  fire  that 
might  start  in  the  tank.  The  steam-jet  supply  is  controlled 
by  a  fusible  plug,  so  that  in  the  event  of  any  undue  rise  in 
temperature  in  the  oil  the  steam  will  be  automatically 
turned  into  the  tank.  The  heating  coil  and  jet  supply  are 
drained  by  a  trap,  assuring  that  the  pipe  will  always  bt 
filled  with  steam. 


PUMPING  COAL  FROM  THE  SUSQUEHANNA  RIVER 
BY  ELECTRICITY  AT  PLYMOUTH,  PA. 

In  the  Susquehanna  River  from  Wilkes-Barre  to  below 
Steelton,  Pa.,  are  large  deposits  of  anthracite  coal.  The 
fuel,  made  up  of  a  mixture  of  pea  and  buckwheat,  is  washed 
down  the  river  with  every  spring  freshet  from  the  coal 
banks  and  culm  piles  which  flank  the  Susquehanna  from 
Xanticoke  and  Millersburg  and  from  Shamokin  Creek  be¬ 
low  Sunbury.  While  much  of  the  fuel  travels  along  the 
bottom  of  the  river  as  far  as  Steelton, ’the  greatest  deposits 
are  found  in  the  neighborhood  of  Plymouth  and  Northum- 


Fig.  1 — Motor- Driven  Pump  and  Transformers  on  Coal  Dredge. 


bridge  piers  in  the  river,  and  the  prevailing  size  of  coal  at 
that  point  is  No.  4  buckwheat.  The  coal  is  singularly  free 
from  slate  because  the  latter,  being  flat,  will  not  roll  along 
the  riverbed  to  any  extent.  After  its  long  journey  the 
fuel  is  also  remarkably  clean  and  of  excellent  heating  value, 
since  it  is  known  that  fuel  stored  under  water  does  not 


Fig.  2. — Fumping  Coal  from  River  at  Plymouth. 


suffer  deterioration  as  much  as  fuel  stored  by  ordinary 
methods  with  access  to  air. 

Dredges  and  pumps  are  employed  to  take  the  coal  from 
the  river  bottom.  At  Harrisburg  sand  pumps  are  used  to 
load  small  flat  scows,  while  at  Plymouth  a  float  equipped 
with  190  hp  in  motors  and  using  central-station  energy  is 
employed  as  indicated  in  P'lg.  2.  A  centrifugal  pump  driven 
by  a  loo-hp,  60-cycle  motor  sucks  the  coal  from  the  river 
and  forces  it  with  the  water  through  a  long  pipe  line  to  the 
shore,  where  the  coal  is  deposited,  the  water  finding  its 
way  back  to  the  river  again.  The  pump  is  capable  of  suck¬ 
ing  50  tons  an  hour.  In  addition  to  the  loo-hp  motor  there 
are  three  30-hp  motors  on  the  dredge  for  operating  the 
drags. 

It  will  be  understood  that  the  float  is  anchored  in  the 
river,  but  is  obliged  to  shift  its  position  from  time  to  time 
when  no  more  coal  is  found  at  the  anchorage.  In  order  to 
bring  the  coal  within  the  range  of  the  sucker,  the  three 
motor-driver  drags  are  employed.  One  of  these  drag 


Fig.  3 — Motor- Driven  Drag  on  Coal  Dredge. 


berland,  where  the  north  and  west  branches  of  the  Sus-  motors  is  shown  in  Fig.  3,  while  Fig.  i  shows  an  interior 
quehanna  River  come  together.  It  is  estimated  that  as  view  of  the  float,  the  exterior  of  which  is  given  in  Fig.  2. 
much  as  100,000  tons  of  fuel  can  be  reclaimed  from  the  In  Fig.  i  the  loo-hp  motor  driving  the  centrifugal  pump  is 
river  at  that  point.  seen  in  the  foreground,  while  the  transformers  may  be  seen 

The  coal  forms  with  the  sand  in  bars  in  all  eddies,  still-  in  the  rear.  The  energy  for  the  dredge  is  received  from  an 
water  beds,  back  of  bridges,  piers,  etc.  At  Harrisburg,  overhead  line  from  shore  connected  to  the  mains  of  the 
for  instance,  the  supply  is  found  chiefly  back  of  the  many  Luzerne  County  Gas  &  Electric  Company. 
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GREENVILLE’S  MODERN  STEAM-TURBINE 
STATION. 


Electrical  energy  for  local  consumers  in  Greenville,  Ohio, 
and  for  a  group  of  surrounding  suburban  towns  is  gen¬ 
erated  in  the  model  iooo-k\v  steam-turbine  plant  of  the 
Greenville  Electric  Ei^ht  &  Power  Company,  completed  dur¬ 
ing  the  past  year  to  replace  the  engine-driven  equipment 
formerly  served  by  the  same  boiler-room.  In  the  installa¬ 
tion  of  this  plant  special  care  was  taken  to  provide  duplicate 
equipment  so  that  in  the  case  of  any  break-down  no  inter¬ 
ruption  to  service  would  result.  As  an  example  of  this 
broad  policy,  two  500-kw  turbines  are  in,,  ^lace,  although 
the  peak  load  of  the  system  does  not  yet  5^  the  j^^pacity 
of  one  machine. 

1  wo  125-hp  Chandler  &  1  ay  lor  boiler^  and  one  150-l^p 
Borger  boiler  furnish  steam  at  125  lb.  pressure  for  t*lie 
turbines.  'I'he  turbine  sets  are  500-kwy horizontal  four- 
stage  Curtis  units,  running  at  3600  r.p.m.  and  driving  500-kw 
General  Electric  2300-volt,  60-cycle,  three-phase  alternators. 
'I'here  is  one  17.5-kw  steam-turbine-driven  exciter  and  one. 
15-kw  exciter  driven  by  a  220-volt  alternating-current  mo¬ 
tor.  For  the  local  220-volt  direct-current  motor-service  cir¬ 
cuit  there  is  also  a  175-kw  motor-generator  set.  The  street 
lighting  of  Greenville  includes  the  operation  of  120  7^ -amp 
series  inclosed  alternating-current  arc  lamps,  the  constant- 
current  transformer  equipment  for  which  comprises  three 
50-lamp  tub  regulators.  These  street  lamps  were  converted 
from  133-cycle  to  60-cycle  operation  with  the  inauguration 
of  the  new  station  in  June,  1911. 

.“Ks  shown  in  the  accompanying  illustration,  the  switch¬ 
board  comprises  an  exciter  panel,  two  generator  panels,  two 
line  feeder  panels  and  the  arc  panel.  A  Tirrill  regulator 
controls  the  voltage  of  the  alternators,  and  on  the  same 
swinging  standard  there  is  a  synchroscope  for  phasing  the 
machines.  A  totalizing  watt-hour-meter  measures  the  total 
generated  output  of  the  station,  and  other  integrating 
meters  are  arranged  to  record  the  consumption  of  the  trans¬ 
mission  feeders,  street-lighting  circuits,  etc. 

The  two  500-kw  steam  turbines  exhaust  into  a  1500-sq.  ft. 
Wheeler  condenser,  circulating  water  for  which  is  taken 
through  24-in.  tile  lines  from  Greenville  Creek  near  the 
plant.  All  condenser  auxiliaries  are  engine-driven,  and  the 
Cochrane  feed-water  heater  installed  returns  the  supply  to 


Fig.  1 — Interior  of  Greenville  Steam-Turbine  Station. 


the  boilers  at  an  average  temperature  of  208  deg.  Fahr. 
Massive  concrete  foundations  support  the  turbine  units. 
Access  to  the  exhaust  valves  is  obtained  through  24-in.  tile 
tunnel{5  extending  through  these  turbine  bases,  the  passages 
being  just  large  enough  to  admit  a  man's  body.  “  ^ 
From  the  Greenville  station  66oo-v6lt  transmission  lines 


extend  respectively  12  miles  to  Bradford,  7  miles  to  Gettys¬ 
burg  and  9  miles  to  Ansonia.  The  system  is  now  being  ex¬ 
tended  by  the  construction  of  a  further  transmission  net¬ 
work  reaching  the  towns  of  New  Madison,  El  Dorado,  West 
Manchester,  Lewisburg  and  Brookville.  In  each  case  the 
transmitted  energy  is  distributed  by  a  company  of  local 


Fig.  2 — Switchboard. 


citizens,  which  purchases  its  supply  at  its  own  town  limits 
or  at  the  switchboard  of  the  generating  company. 

Even  the  most  casual  visitor  to  the  Greenville  station 
cannot  fail  to  be  struck  with  the  high  order  of  maintenance 
and  excellent  upkeep  observed  there.  The  policy  of  the 
management  has  been  to  insist  on  superficial  neatness  as 
well  as  technical  operating  excellence,  the  officers  being 
firm  in  the  belief  that  adherence  to  the  one  helps  to  stimu¬ 
late  interest  in  the  other.  A  feature  of  the  Greenville  plant, 
rare  but  perhaps  no  less  desirable  in  other  stations,  is  the 
presence  of  a  number  of  palms  and  other  tropical  plants  in 
the  engine-room.  The  warmth  and  even  temperature  of 
this  room  causes  these  plants  to  flourish  as  on  their  native 
soil,  and  their  presence  adds  that  touch  of  attractiveness  to 
the  turbine-room  interior  which  is  everywhere  reflected  in 
the  immaculate  condition  of  the  equipment  and  the  rooms 
in  which  it  is  installed. 

Mr.  D.  L.  Gaskill,  president  of  the  Greenville  Electric 
Light  &  Heating  Company,  is  well  known  among  central- 
station  men  as  the  able  secretary  of  the  Ohio  Electric  Light 
Association  and  the  National  District  Heating  Association. 
Mr.  W.  S.  Meeker  is  secretary  of  the  company,  Mr.  W.  C. 
Bishop  is  treasurer,  and  Mr.  S.  M.  Rust  is  general  superin¬ 
tendent. 


ELECTRIC  HEATING  IN  MILLING  INDUSTRY. 


Electrically  heated  ovens  have  an  important  application  in 
the  milling  industry  for  testing  sample  grains  by  desiccating, 
glutenizing,  germinating  and  baking.  One  large  flouring 
mill  in  Canada,  the  Maple  Leaf  Milling  Company  of  Port 
Colborne,  Ont.,  utilizes  a  total  of  3000  kw  in  electrical  equip¬ 
ment,  the  majority  of  which,  of  course,  is  in  motors.  The 
office  building  and  all  necessary  parts  of  the  mill  are  heated, 
however,  by  nearly  200  electric  air  heaters,  averaging  1500 
watts  each.  In  its  laboratories  the  company  employs  eleven 
Despatch  electric  ovens,  the  largest  of  which  takes  17  kw 
and  is  capable  of  producing  100  loaves  at  each  baking. 
These  ovens  are  used  to  dry  samples  of  the  wheat,  subtract¬ 
ing  moisture  to  determine  the  quality  of  the  grain.  In 
others  the  gluten  is  extracted  and  expanded.  Employees  of 
the  mill  are  furnished  at  cost  with  electrically  cooked  bread 
baked  in  these  ovens. 
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enlarging  and  extending  ever  since  the  present  organiza¬ 
tion  took  hold.  The  company  lays  claim,  as  undoubtedly 
it  is  entitled  to  do,  to  a  share  in  making  Oklahoma  City 
what  it  is  and  declares  that  the  best  interests  of  the  com¬ 
munity  are  the  best  interests  of  the  company.  Whatever 
prosperity  the  company  has  enjoyed  has  been  earned,  and 
the  organization  does  its  level  best  to  render  a  dollar’s 
worth  of  service  for  a  dollar  paid.  The  company  says  that 
it  is  striving  to  operate  its  public  utility  on  equitable  prin¬ 
ciples  and  with  regard  for  the  rights  of  all,  complying  with 
the  spirit  as  well  as  with  the  letter  of  the  law.  The  ad¬ 
vertisement,  which  is  a  striking  and  effective  one.  is  em¬ 
bellished  with  portraits  of  the  company’s  officers  and  with 
pictures  of  some  of  its  plants  and  installations. 


THE  ATTRACTION  OF  FLAMING-ARC  LIGHTING 


Ever  since  the  merchants  on  Union  Avenue,  Pueblo,  Col., 
placed  lo-ft.  extensions  on  trolley  poles  and  suspended 
flaming-arc  lamps  from  goosenecks  their  success  in  attract¬ 
ing  traffic  has  been  urging  merchants  of  Main  Street, 
the  principal  retail  district,  to  the  adoption  of  similar  illu¬ 
mination.  Four-lamp  classic-design  cast-iron  columns 
have  now  been  erected  on  .Main  Street  spaced  too  ft.  and 
extending  ten  blocks  from  Union  to  Tenth  Streets.  Tung¬ 
sten  lamps  of  150-watt  rating  will  be  used  in  opalescent 
globes,  the  units  being  placed  1 1  ft.  above  the  curb. 


IRONS  AS  HDUSE-WIRING  PREMIUMS 


TUNGSTEN  FIXTURE  TO  COMBAT  GAS  ARCS 


The  Marion  (Ind.)  Lighting  &  Heating  Company  has 
used  to  advantage  the  offer  of  a  free  electric  iron  for  each 
new  house  wired  and  connected  within  a  certain  limited 
period.  At  intervals  of  two  or  three  months  the  company 
makes  the  announcement  that  for  each  residence  service 
contracted  for  during  a  specified  ten-day  period  an  electric 
iron  will  be  given  free  to  the  householder.  This  attractive 
offer  usually  hastens  the  laggards,  and  i)ractically  without 
other  sales  expen.se  than  the  irons  and  advertising  the  com¬ 
pany  is  able  to  close  up  a  groun  of  new  consumers  during 
the  ten-day  campaign.  At  the  time  of  the  last  free-iron 
offer,  a  month  ago,  fifty  residences  were  closed  in  this  way. 
The  Marion  company  also  sells  a  standard  electric  iron 
practically  at  cost  and  now  has  about  2500  in  use  on  its 
lines. 


Mr.  J.  B.  Weidgenant.  sales  superintendent  of  the  Fort 
Wayne  (Ind.)  central-station  company,  is  inaugurating  a 
tungsten-fixture  campaign  to  replace  gas  arcs  used  to  light 
the  fronts  of  buildings.  At  Mr.  Weidgenant’s  suggestion 
the  special  fixture  illustrated  has  been  prepared  by  the 
Tungstolier  Company  and  consists  of  an  l8-in.  clear-glass 


$26  A  MONTH  TO  LIGHT  OUR  OFFICE 


There  is  probably  no  central-station  manager  who  has  not 
heard  the  cynical  remark  of  some  local  ‘‘kicker”  regarding 
the  company’s  brightly  lighted  office — “Well,  you  can  afford 
to  burn  all  these  lights  because  we  customers  are  paying  for 
it !”  To  draw  the  force  of  such  unfair  comment,  as  well  as 
to  illustrate  to  persons  who  have  had  no  experience  with 
electricity  what  the  cost  of  electric  lighting  really  is.  Mr.. 
J.  F.  Roche,  of  the  Billings  &  Eastern  Montana  Power 
Company,  has  placed  in  his  own  modern  and  well-lighted 
office  a  card  detailing  the  exact  cost  of  operating  this  light¬ 
ing  at  the  local  commercial  rate,  6  cents  per  kw-hr.  plus  20 
cents  per  60-watt  connected  unit.  “.Ml  lights  in  this  room,” 
the  sign  reads,  “can  be  operated  three  hours  nightly,  and 
the  window  lamps  burned  until  midnight,  for  $25  a  month 
on  our  regular  schedule  of  rates.”  The  illumination  of  the 
Billings  office  is  quite  elaborate  and  the  intensity  very  high, 
so  that  the  small  cost  of  this  brilliant  display  usually  strikes 
home  a  double  lesson  to  the  passer-by  after  nij 


^tOfe-Ffont  Tungsten 


ightfall, 

^be  inclosing  a  25c-watt  or  4Dt5-watt  4ungsten  l^mp,  the 
whole  mounted  j^nder  an  enajneled'  reflector  borne  by  a 
SHARING  THE  COMMUNITY’S  BURDEN.  crane  arm.  Thfafe  ■•^ns  as  dcliy'ered’a;<e  jb  fU  in  length 

-  and  are  cut  off  t^;fiL’the  local  colcpdltions'^wltere  they  are  to 

The  Oklahoma  Gas  &  Electric  Company  published  an  in-  be  attached  to  the  .  buildings.  The  central  station  offers 
teresting  “double-page  spread”  advertisement  in  the  spe-  to  install  and  maintain  the  tungsten  fixture,  including  all 
cial  anniversary  edition  issued  by  the  Daily  Oklahoman,  lamp  renewals,  for  50  cents  a  month,  the  energy  consumed 
The  growth  of  Oklahoma  City  has  been  phenomenal,  and  to  be  paid  for  under  the  customer’s  regular  metered  rate, 
the  centraLstation  company  there,  which  is  controlled  Artificial  gas  sells  for  $0.90  per  1000  cu.  ft.  in  Fort  Wayne, 
by  H.  M,  Bylles’oy  &  Company,  has  been  correspondingly  and  it  is  expected  that  this  new  fixture  will  provide  means 
enterprising,  progressive  and  helpful,  in  its  advertisement  heretofore  lacking  for  bringing  about  vigorous  competition 
the  company  talks  about  “Our  Share  of  the  Burden.”  Con-  to  the  gas  arc.  In  locating  these  lamps  on  store  fronts 
struction  w'ork  has  constituted  a  permanent  problem  with  judgment  will  be  particularly  exercised  in  placing  them  so 
the  company,  for  there  has  been  building  and  rebuilding,  that  the  window  lighting  will  not  be  affected  by  their  use. 


CoonlllEUmUCITY 
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UTILIZING  DISPLAY  WINDOW  SPACE 


months  the  company  has  also  undertaken  the  sale  of  Cope- 
man  automatic  stoves. 

Customers  purchase  their  stoves  from  the  central  station 
at  cost,  the  company  making  the  installation  free  of  charge. 
The  prices  which  Billings  purchasers  pay  are  as  follows; 
Two-burner  hot  plate,  $15;  three-burner  hot  plate,  $22; 
three-burner  stove,  $45;  four-burner  stove,  $55;  cabinet 
range,  $60;  single-compartment  automatic  stove,  $45;  two- 
compartment  automatic,  $60;  three-compartment,  $110. 
These  amounts  are  payable  $5  down  and  $5  a  month  there¬ 
after,  except  in  the  case  of  the  stove  costing  $110,  for  which 
the  payment  is  $10  monthly.  The  cost  to  the  company  of 
connecting  customers’  stoves,  running  circuits,  setting  ine- 
ters  and  transformers,  etc.,  has  averaged  $10  to  $ii  per  in¬ 
stallation.  In  addition  to  the  stoves,  the  customer  can  oper¬ 
ate  electric  fans,  irons,  or  any  cooking  or  heating  devices 
from  his  3-cent  heating  circuit.  All  these  outlets  are 
equipped  with  push-prong  jacks,  into  which  only  the  cor¬ 
responding  special  plugs  can  be  inserted.  No  abuse  of  the 
low-rate  circuit  to  operate  lamps  or  unauthorized  services 
has  been  reported.  Nearly  1500  electric  irons  are  also  in 
service  at  Billings. 

The  three-burner  and  four-burner  stoves  have  proved  the 
most  popular  in  point  of  number  sold.  The  average  income 
from  the  Billings  stoves  ranges  between  $1.50  and  $5  a 
month.  A  few'  careless  users  have  consumed  even  $8  and 
$10  worth,  but  such  consumption  is  considered  exceptional 
and  unnecessary.!  For  150  stoves  that  have  been  in  use  one 
year  $3.60  was  the  highest  monthly  average  bill.  It  is  the 
experience  of  the  Billings  company  that  users  of  the  smaller 
two-burner  hot-plates  soon  become  interested  in  larger 
sizes,  and  the  two-burner  stoves  taken  in  on  these  trades 
are  put  out  again  to  new  users  at  reduced  cost.  The  com¬ 
pany  maintains  all  stoves  free  of  cost  to  the  customer  for 
one  or  two  years,  and  even  after  this  time  the  charge  made 
is  dependent  on  conditions  of  service,  repairs,  etc.  During 
the  winter  months,  when  coal  ranges  are  generally  used 
locally,  the  average  electric  stove  bills  still  exceed  $1.50  a 
month.  Coal  costs  $3  to  $6  a  ton  in  Billings.  No  gas  has 
heretofore  been  available,  although  a  company  recently 
started  now'  offers  to  supply  gas  at  $1.80  per  1000  cu.  ft. 
At  the  price  for  cooking  in  Billings,  electricity  is  by  far 
the  cheaper  fuel. 

Hot  water  for  several  flats  and  office  buildings  in  Billings 
is  also  provided  electrically  on  the  3-cent  rate.  One  build¬ 
ing  has  a  200-gal.  3-kw  heater  which  is  operated  continu¬ 
ously.  Another  loo-gal.  boiler  in  a  seven-flat  apartment  is 
arranged  with  a  thermostatic  cut-out,  which  shuts  off  the 
service  as  soon  as  the  water  reaches  the  desired  tempera¬ 
ture.  Laurel,  a  town  of  1000  near  Billings,  and  part  of  the 
same  system,  has  119  electric  customers  and  ten  electric 
stoves.  Other  near  communities  show  similar  ratios. 

Mr.  J.  F.  Roche,  local  manager  of  the  Billings  &  Eastern 
Montana  Power  Company  at  Billings,  is  an  enthusiast  on 
the  possibilities  and  success  of  electric  cooking,  as  the 
results  already  accomplished  indicate.  He  uses  newspaper 
advertising  extensively,  and  “open  house”  is  held  ait  the 
company  offices  every  evening  while  cooking  demonstrations 
are  being  given  by  experienced  operators.  Billboard  post¬ 
ers,  many  of  them  electrically  lighted,  are  also  used  with 
effect.  One  such  illuminated  display  at  a  dark  turn  on  a 
much  traveled  automobile  thoroughfare  a  mile  out  of  town 
serves  as  a  guidepost  and  gives  its  message  to  the  class  of 
people  most  desirable  to  reach.  The  illustration  shows  a 
float  driven  through  the  city  streets,  bearing  an  elecfric 
stove  and  “King  Electricity.”  Recently  when  the  Billings 
company  received  a  carload  consignment  of  100  electric 
stoves  the  opportunity  was  not  lost  to  placard  both  car  and 
purposes  is  in  no  sense  “dump  power,”  for  the  load  factor  delivery  wagons  with  large  painted  announcements.  Only 

of  the  associated  Butte  Electric  system,  of  which  Billings  one  solicitor  has  been  employed,  but  advantage  is  taken  of 

is  a  part,  was  last  year  85  per  cent  on  a  twenty-four-hour  an  information  system  of  tips  on  prospective  customers,  to 

basis.  The  majority  of  the  stoves  now  in  use  at  Billings  which  every  employee  is  privileged  to  contribute  in  'com¬ 
are  of  the  Hughes  type,  although  during  the  past  two  petition  for  $35  in  prizes  awarded  at  the  end  of  the  year. 


1  housands  of  dollars  are  spent  for  plate  glass  and  for 
preferential  positions  on  streets  traversed  by  crowds  of 
people,  and  then,  strangely  enough,  little  or  no  advantage 
is  taken  of  the  opportunities  created  by  such  expensive  out¬ 
lays.  The  central  station  which  presents  attention-attract¬ 
ing  displays  in  its  windows  benefits  not  only  from  the  adver¬ 
tising  gained  directly  but  also  from  the  stimulation  of  other 
merchants  to  increased  standards  of  window  lighting  on  a 
long-hour  basis. 

Realizing  this  point,  one  progressive  Western  company 
has  from  time  to  time  installed  a  number  of  “stunts”  in  its 
windows,  drawing  crowds  to  its  office.  By  a  familiar  black- 
art  trick,  with  the  aid  of  a  piece  of  plate  glass  and  comple- 
mental  rheostats  and  lamp  banks,  a  vase  full  of  flowers  was 
made  to  turn  into  a  ten-dollar  bill,  which  was  offered  as 
the  first  payment  on  an  electric  stove  to  any  one  who 
guessed  the  explanation  of  the  feat.  A  “magic”  mirror  was 
also  arranged  so  that  the  passer-by  who  stopped  to  inspect 
his  reflection  the  next  instant  found  himself  looking  through 
a  transparent  window  at  an  announcement  of  a  new  rate 
for  electric  cooking.  Holiday  times  gave  cues  for  Christ¬ 
mas  scenes,  one  of  which  included  a  complete  electric  train¬ 
load  of  miniature  electric  stoves.  A  perpetually  emptying 
bottle  is  the  “stunt”  to  be  used  next.  With  these  simple 
and  inexpensive  displays  this  central  station  has  attracted 
crowds  to  its  windows,  even  suffering  the  destruction  of  one 
large  plate-glass  window,  but  the  interest  it  created  spread 
everywhere  through  the  little  city,  and  several  merchants 
increased  their  w'indow-lighting  installations  solely  by  rea¬ 
son  of  the  stimulus  of  the  electric  company’s  displays. 


CITY  OF  10,000  USING  300  ELECTRIC  STOVES 


A  remarkable  development  in  the  use  of  electricity  for 
cooking  has  taken  place  at  Billings.  Mont.,  where  among 
2000  central-station  customers  in  a  city  of  10,031  inhabitants 
nearly  300  electric  stoves  are  already  in  use  and  too  more 
will  likely  be  added  during  the  present  season.  These 
stoves  are  supplied  with  energy  at  3  cents  per  kw-hr.  over 
separate  house  circuits,  the  customer  paying  $i  a  month 
minimum  for  the  additional  meter  required.  No  restriction 
is  made  concerning  off-peak  use.  It  should  also  be  pointed 
out  here  that  this  3-cent  energy  sold  at  Billings  for  cooking 


Float  Advertising  Electric  Stoves. 
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ELECTRICITY  IN  THE  WORLD’S  LARGEST 
INCUBATOR. 


Muskogee,  Okla.,  has  a  30,000-egg  incubator,  the  heat 
control  and  air  circulation  for  which  are  effected  by  elec¬ 
trical  means,  while  the  growth  of  the  chicks  is  artificially 
forced  by  tungsten  electric  light.  Use  of  motor-driven 
blowers  to  circulate  the  air  heated  by  natural-gas  burners 
has  made  possible  the  compact  construction  of  this  hatchery, 
the  egg  trays  of  which  are  superimposed  on  racks  twenty 
deep.  Five  thousand  eggs  can  thus  be  handled  and  hatched 
in  a  space  2  ft.  by  4  ft.  by  4  ft.,  requiring  only  about  one- 
tenth  of  the  volume  demanded  by  the  old-style  incubators. 
After  hatching  has  begun  trays  with  high  sides  are  sub¬ 
stituted  for  the  incubating  trays,  each  high-side  tray  occu¬ 
pying  the  space  of  two  of  the  ordinary  trays. 

Although  the  idea  of  converting  the  whole  building  into 
a  hatchery,  with  superimposed  open  trays  for  the  eggs,  is 
not  new’,  according  to  Mr.  Norman  B.  Hickox,  contract 
agent  for  the  Muskogee  Gas  &  Electric  Company,  the  use  of 
a  motor-driven  blower  at  Muskogee  to  force  the  evenly 
heated  air  to  all  parts  of  the  tray  racks  has  for  the  first 
time  made  this  method  practicable  on  a  large  scale.  Humid¬ 
ity  of  the  air  is  controlled  by  passing  it  over  open  pans  of 
water,  as  shown  in  Fig.  2.  A  home-made  thermostat  con¬ 
trols  the  natural-gas  supply  to  the  burners  through  a 
mercurial  valve,  keeping  the  temperature  in  the  incubator 
constant  at  100  deg. 

In  the  runways  electric  light  has  been  used  to  force  the 
growth  of  the  chicks  with  surprising  success,  says  Mr. 
Hickox,  the  scheme  being  to  substitute  sixteen-hour  arti¬ 
ficial  days — with  eight-hour  light  and  eight-hour  dark 
periods — for  the  natural  twenty-four-hour  cycle.  As  ex¬ 
plained  by  Mr.  Hickox,  the  cause  of  this  forcing  is  quite 
rational.  The  chick  naturally  eats  during  hours  of  light, 
and  his  craw  digests  the  food  after  dark.  In  eight  hours 
he  can  eat  all  the  food  needed,  and  in  another  eight  hours 


Fig.  1 — Mp.  Hastings  Testing  Eggs. 

of  repose  his  little  craw  will  have  fully  digested  its  con¬ 
tents.  “It  follows,”  to  quote  Mr.  Hickox,  “that  under  the 
ordinary  way  of  brooding  the  chick  is  idle  eight  hours  out 
of  the  twenty-four,  or,  to  express  it  electrically,  his  load- 
factor  is  only  66  per  cent.  Mr.  Hastings,  the  owner  and 


inventor  of  the  hatchery,  thus  runs  his  electrically  forced 
chicks  at  nearly  100  per  cent  load-factor.  The  baby  chicks 
in  this  way  live  three  electric  days  during  two  ordinary 
sunshine  days,  and  the  four-w’eek-old  electrically  bred 


Fig.  2 — Motor- Driven  Blower  for  Heated- Air  Circulating. 

chicken  will  far  outweigh  his  normal  brother  bred  in  the 
66  per  cent  load-factor  fashion.” 


MINE  GENERATING  PLANT  AT  MOGOLLON,  N.  M. 


An  interesting  generating  plant  has  recently  been  com¬ 
pleted  at  Mogollon,  N.  M.,  for  the  Socorro  Mines  Company, 
fully  equipped  for  furnishing  both  electric  and  compressed- 
air  mine  service,  with  oil  engines  as  prime  movers.  The 
plant  housing  consists  of  very  simple  construction,  being  a 
one-story,  wood-frame,  iron-sheathed  building,  with  a  floor- 
plan  60  ft.  by  80  ft.  over  all  and  open  interior  finish.  The 
equipment  consists  of  one  250-hp  twin  oil  engine  belted  to 
a  150-kw,  500- volt  alternating-current  generator,  one  180- 
hp  twin  oil  engine  belted  to  a  loo-kw,  500-volt  alternating- 
current  generator,  and  one  250-hp  twin  engine  belted  to  a 
countershaft  which  in  turn  drives  two  50-hp  and  one  130-hp 
air  compressor  and  one  70-kw,  iio-volt  direct-current  gen¬ 
erator.  An  auxiliary  drive  for  the  countershaft  is  pro¬ 
vided  by  a  belted-type  1 50-hp,  500- volt  induction  motor,  thus 
making  it  possible  to  keep  the  second  250-hp  engine  unit 
in  reserve,  '  ■* 

The  engines  operate  on  crude  oil,  of  a  gravity  equal  to 
24  deg.  Baume,  fed  through  a  5-in.  supply  line  from  two 
5000-gal.  tanks  buried  underground  100  ft.  from  the  build¬ 
ing.  An  auxiliary  gasoline  tank,  with  pump  feed,  connects 
to  the  main  supply  line  to  each  engine,  for  emergency  start¬ 
ing  in  case  none  of  the  units  is  operating.  Under  normal 
starting  conditions  an  engine  unit  receives  the  first  turn¬ 
over  by  using  the  belted  exciter  as  a  motor,  until  the  engine 
picks  up  under  its  own  power.  The  temporary  energy 
supply  for  the  exciter  is  taken  from  the  direct-current 
1 10- volt  mine  supply.  This  plant  forms  a  complete  and 
self-contained  unit  for  mine  operation,  including  direct- 
current  and  alternating-current  supply  and  providing  for 
lighting,  motor  and  compressed  air  service. 


Wiring  and  lUumination 


be  used  again  during  the  Elks’  Carnival,  which  takes  place 
in  Portland  from  July  7  to  July  13. 

Preceding  the  glittering  and  gorgeous  pageant  was  a 
mammoth  basket  of  Portland  roses.  The  basket  was 
guarded  by  an  imperious  pilot-peacock  and  two  dragon 
fountains.  This  precious  freight  of  bloom  symbolized  the 
floral  wealth  of  the  “Rose  City”  and  the  prodigality  of 
those  whom  fortune  favors  with  nature’s  gifts.  The  king 


ELECTRICAL  DISPLAY  AT  PORTLAND’S  ROSE 
FESTIVAL. 


Portland,  Ore.,  has  the  distinction  of  holding  one  of  the 
prettiest  yearly  festivals  known  in  the  United  States,  the 


Fig.  3 — Float  of  Rex  Oregonus, 


Fig.  1 — A  Basket  of  Portland  Roses. 


“Rose  Carnival.”  This  year  the  week  beginning  June  9 
was  set  aside  for  Rex  Oregonus,  and  on  the  two  last  even¬ 
ings  of  the  week  a  magnificent  electrical  pageant  outrival¬ 
ing  anything  ever  before  attempted  was  given.  As  dele¬ 
gates  to  the  Seattle  convention  of  the  National  Electric 
Light  Association  know',  this  electrical  parade  made  a  fitting 
climax  for  a  carnival  ever  to  be  remembered  for  the  soft, 
sensuous  perfume  of  the  rose  for  which  Portland  is  famed. 


was  seated  on  a  throne  borne  upon  the  back  of  a  giant 
golden  pheasant.  This  bird  of  Oregon  was  regal  in  the 
splendor  of  its  plumage,  which  vied  in  magnificence  with 
the  royal  robes.  The  float  was  a  riot  of  color  with  splashes 
of  gold  and  a  flood  of  bewildering  light  effect,  and  the  royal 
coat-of-arms  was  emblazoned  upon  a  shield  behind  which 
were  guards  and  courtiers,  pages  and  heralds. 

Following  the  float  of  Rex  Oregonus  came  floats  symbolic 


Fig.  2 — street  Illumination  During  Rose  Festival  at  Portland,  Ore. 


The  electrical  pageant  pictured  the  various  nations  of  the  of  Germany,  Russia.  Greece.  Holland,  Japan,  Italy,  Spain, 
world  in  a  succession  of  tableaus.  The  floats  were  mounted  France,  Alaska.  Monte  Carlo,  India,  Turkey,  China,  Egypt 
on  flat  electric  cars  and  w'ere  run  over  the  tracks  of  the  and  Great  Britain,  in  the  order  named.  Chief  among  the 
Portland  Railway,  Light  &  Power  Company,  which  donated  military  glories  of  Germany  are  the  achievements  of  Fred- 
the  electrical  energy  for  the  occasion.  Needless  to  state,  erick  the  Great,  and  this  illustrious  warrior  was  shown 
electricity  was  emj^yed  lavishly  in  prodiicing  the”" proper  mounted  dh  a  dapple-gray  steed  "of  heroic  size  as  though 
effect,  and  so  pleasing  were  the  results  that  the  floats  will  emerging  from  his  famous  castle  on  the  Rhine.  The  car 


Fig.  4— Floats  In  the  Portland  Rose  Festival. 
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blossomed  with  the  royal  purple  flower,  the  insignia  of 
majesty,  with  the  eagle  head  and  wings  across  the  front. 

The  Muscovite  is  not  at  home  unless  he  is  surrounded  by 
snow  and  ice,  and  in  the  car  symbolic  of  Russia  the  Czar 
and  Czarina  were  shown  in  a  royal  sled.  The  highway  was 
covered  with  the  pink  camellia,  contrasting  well  on  a  field 
of  white,  and  a  typical  Russian  church  was  to  be  seen  at 
the  back  of  the  float. 

The  Isles  of  Greece  formed  the  theme  for  the  fourth  car, 
and  on  it  was  depicted  the  legend  that  the  denizens  of  the 
deep  lured  men  and  gods  to  their  watery  wastes  and  in  safe 
retreat  were  propitious  to  those  they  loved  and  marred  or 
maimed  the  ones  they  hated.  The  enchantress  was  shown 
beneath  a  foam-flecked  crest  surrounded  by  golden  friends 
of  the  finny  tribes.  Coral  reefs  formed  a  picturesque  frame 
for  the  aquatic  panorama  and  mammoth  molusks  afforded 
resting  places  for  recumbent  naiads. 

The  home  life  and  peaceful  routine  of  daily  duties  of 
Holland  were  brought  out  in  the  fifth  car.  The  morning 
glory,  the  welcome  stork  and  the  windmill,  so  typical  of 
Holland,  were  not  forgotten  in  the  attempt  to  idealize  its 
life.  By  an  artistic  arrangement  of  colored  lamps  the 
flowers  stood  out  in  prismatic  blend. 

Japan  with  its  cherry  blossoms  and  wealth  of  wistaria 
was  shown  in  color  and  a  rare  design  of  Oriental  splendor. 
In  front  was  the  vase  of  Buddha  with  its  rich  floral  offer¬ 
ings,  while  at  the  rear  seated  upon  a  dais  before  the  golden 
sun  was  the  queen  of  Japan’s  fairyland. 

The  Roman  galley  of  the  Caesars  was  employed  to  typify 
Italy,  and  the  days  of  Columbus  were  recalled  in  the  float 
of  Spain.  The  bow  of  the  Santa  Maria  and  the  throne  of 
Ferdinand  and  Isabella  were  combined  in  a  single  design 
showing  the  return  of  Columbus,  with  the  golden  poppy 
blending  with  the  dazzling  lights  and  shades  of  the  royal 
surroundings, 

riie  coronation  of  Josephine  by  Napoleon  formed  the 
theme  for  the  float  of  France,  Two  golden  forms  extended 
crowning  wreaths  to  the  queen  seated  beneath  a  canopy, 
and  the  fleur-de-lis  stood  forth  in  bold  relief  upon  the  car. 
The  illumination  of  this  tableau  was  brilliant  and  effective. 

.Maska,  the  “Land  of  the  Midnight  Sun,”  was  possibly 
the  most  dazzling  of  all  the  floats.  The  great  white  bear, 
the  penguin  and  the  Eskimo  and  his  faithful  dog  were  all  in 
evidence  surrounded  by  icy  floes;  while  the  light  effect  of  a 
fast-fading  sun  sinking  behind  glaciers  was  most  beautiful. 

The  flight  of  riches  epitomized  in  Monte  Carlo  was  shown 
in  realistic  fashion  on  the  eleventh  car,  and  immediately  fol¬ 
lowing  it  w-as  a  car  describing  in  a  beautiful  way  the  now 
famous  pageant  known  to  the  world  as  the  Durbar.  Noth¬ 
ing  was  lacking  to  carry  out  the  impression  of  barbaric 
splendor  attending  this  classic  pageant  of  India. 

The  Ottoman  Empire,  with  its  crescent  moon,  scimiter 
and  veiled  effect  of  Oriental  flavor,  was  symbolized  on  a  car 
which  for  color  scheme  and  general  appearance  was  second 
to  none  in  the  parade.  Equally  resplendent  was  the  car  of 
China,  with  its  dragon  and  lanterns  and  the  floral  wealth 
of  the  Celestial  Empire.  Egypt’s  queen,  the  famous  Cleo¬ 
patra,  was  shown  drifting  in  her  boat  on  a  fountain  of  love. 
In  front  a  swan  disported  himself  while  the  Sphinx  of 
porphyry  stood  guard.  The  vast  fountain  was  a  mass  of 
colored  lights  sunk  beneath  the  splashing  waters. 

The  final  float  typified  England,  Britannia  being  shown 
seated  on  a  lion.  The  provinces  were  symbolized  by 
women,  and  the  thistle  of  Scotland  and  the  shamrock  of 
Ireland  were  made  to  ornament  the  tableau,  the  illumination 
of  which  required  many  hundred  lamps. 

The  entire  effect  was  beautiful,  the  different  colors  of  the 
designs  being  brought  out  by  varicolored  lamps.  As  a 
pageant  this  climax  to  Portland’s  “Rose  Carnival”  has  set 
a  pace  for  electrical  effects  which  it  will  be  hard  to  match. 
Some  nine  months  were  required  to  build  the  floats  and  not 
a  little  ingenuity  was  showm  in  hiding  the  motorman  and 
rendering  the  trolley  pole  inconspicuous. 


DAYLIGHT  LIGHTING. 


One  of  the  interesting  features  of  the  National  Electric 
Light  Association  convention  was  the  display  of  daylight 
lamps  arranged  by  the  municipal  lighting  department  of  the 
city  of  Seattle. 

The  daylight  color  is  obtained  with  tungsten  lamps 
clipped  in  a  solution  which  absorbs  the  excess  of  red  and 
yellow  light.  The  process  is  the  result  of  research  by  the 
engineering  department  of  the  National  Electric  Lamp 
.Association,  by  which  the  lamps  at  Seattle  were  dipped. 
The  solution  was  adjusted  by  comparing  the  light  from  a 
tungsten  lamp  at  its  rated  voltage  with  that  from  the  north¬ 
ern  sky,  and  the  color  varied  until  the  two  sources  were' 
identical  in  color  value.  The  result  is  a  solution  which 
forms  a  dark-blue  coat  that  appears  opaque  when  the  lamps 
are  cold  but  gives  a  true  daylight  when  they  are  turned  on. 
Since  the  color  from  the  tungsten  filament  is  orange-yellow, 
the  principal  part  of  the  light  is  absorbed  by  the  coating,  so 
that  about  four  times  the  wattage  is  necessary  for  the  same 
amount  of  light  with  dipped  lamps  as  compared  with  those 
having  clear  bulbs. 

The  lamps  were  displayed  in  Seattle  in  the  fine  arts  room 
of  the  public  library  and  on  the  ornamental  cluster  poles 
on  Fourth  Avenue  in  front  of  the  library.  In  the  library 
the  6o-watt  lamps  in  the  chandeliers  were  replaced  with 


Daylight  Lighting  at  Seattle. 


loo-watt  dipped  lamps.  The  result  was  a  pleasant  soft 
light  which  appeared  to  be  of  natural  daylight  color  and 
gave  pictures,  dyed  fabrics  and  flowers  their  true  appear¬ 
ance.  The  cluster-lamp  poles  on  the  street  in  front  of  the 
library  are  of  the  standard  five-globe  type  used  throughout 
the  business  district,  each  containing  five  50-watt  lamps. 
Each  pole  was  equipped  with  one  400-watt  and  four  250- 
watt  lamps.  The  section  of  street  thus  lighted  attracted 
much  attention  on  account  of  both  the  increased  illumina¬ 
tion  and  the  whiteness  of  the  light,  and  the  ordinary  tung¬ 
sten  lamps  on  each  side  appeared  decidedly  yellow  by 
contrast.  Here  again  the  true  color  values  of  colored  ob¬ 
jects  appeared.  Dark-blue  cloth  was  blue  instead  of  black, 
yellow  paper  showed  yellow'  instead  of  white,  and  each 
shade  examined  appeared  the  same  as  by  daylight. 


CONTINUOUS  “TALKING”  ELECTRIC  SIGN. 

,«  - 

.  ^ 

An  ingeniojus  new  “talking”  electric  sign  in  which  the 
letters  and  w'ords  are  formed  at  the  right  and  sweep  across 
the  display,  simulating  the  passage  of  text  beneath  the  eye, 
has  just  been  installed  on  the  Columbia  Vaudeville  Theater,^ 
Gratiot  Avenue,  Detroit,  where  its  novel  appearance  has- 
been  attracting  considerable  attention.  Unlike  the  old-" 
fashioned  stationary  letter-box  signs,  the  letters  form  at 
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the  right,  cross  the  vision  and  disappear  at  the  left,  enabling 
words  and  sentences  of  any  length  to  be  displayed.  Opera¬ 
tion  of  the  sign  is  controlled  by  a  perforated  paper  ribbon, 
similar  to  the  ones  which  are  used  by  mechanical  piano- 
players. 

The  present  Detroit  equipment  comprises  a  bank  of  768 
1 10- volt,  10- watt  tungsten  lamps,  8  lamps  wide  and  96 
lamps  long.  Each  lamp  is  individually  connected  to  a 
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Fig.  1 — Sentence  Exhibited  by  Motograph  “Talking"  Sign 


contact  brush  bearing  on  the  commutator  surface  of  the 
controller,  over  which  the  perforated  paper  ribbon  is  run. 
As  a  given  perforation  travels  the  length  of  the  controller 
it  permits  contact  to  be  made  to  the  corresponding  series  of 
lamps.  In  the  same  way  an  appropriate  grouping  of  such 
holes  causes  the  formation  of  a  letter  which  travels  across 
the  bank. 

This  display  is  of  further  interest  in  containing  one  of 
the  first  installations  of  iio-volt,  multiple  lo-watt,  7-cp 
lamps  ever  used.  These  lamps  are  especially  applicable  to 
this  sign  on  account  of  their  quick  rise  to  full  filament 
brightness,  as  well  as  the  small  current  (0.099  amp)  which 
the  individual  brush  contacts  are  required  to  carry.  En¬ 
durance  tests  made  on  the  brushes  and  paper  ribbon  used, 
according  to  the  manufacturer,  show  that  the  elements  may 
be  depended  on  with  confidence  that  they  will  give  long 
service  in  operation. 

As  illustrated  by  the  displays  on  the  Columbia  Theater 
sign,  the  moving  patterns  are  not  limited  to  letters  and 
figures  but  may  be  made  to  include  any  simple  design  which 
can  be  formed  on  a  rectangular  lamp-bank.  For  preparing 
standard-text  perforated  ribbon  a  keyboard  perforating  ma¬ 
chine  embodying  a  new  principle  is  employed.  With  its  aid 
the  ribbon  can  be  prepared  as  fast  as  it  is  run  off,  adapting 
the  sign  admirably  for  news  bulletins,  etc.  If  desired,  of 
course,  a  fixed  succession  of  sentences,  of  any  length,  can 
be  displayed.  About  five  seconds  is  required  for  a  given 
letter  to  cross  the  Columbia  display,  which  in  length  is 
twelve  times  its  height.  Advantage  will  be  gained,  however, 
by  increasing  this  length  to  fourteen  or  more  times  the  unit 
height,  thereby  permitting  more  letters  on  the  bank  at  a 
given  time. 

Tests  have  shown  the  average  demand  of  the  sign  to  be 
from  20  to  30  per  cent  of  its  total  connected  load,  and  this 
demand  is  very  steady  during  the  operation  of  the  display, 
varying  only  as  heavy  or  light  words  appear.  In  the  case 
of  the  Detroit  installation  the  moving  feature  of  the  letters 


Fig.  2 — Perforated  Paper  Ribbon  Controlling  the  Operation  of  the 

Sign. 

themselves  has  been  observed,  to  exercise  a  remarkable 
attention-compelling  effect  on  passers-by,  and  on  several 
occasions  even  special  policemen  have  been  required  to 
keep  the  public  out  of  danger,  so  great  has  been  the  interest 
in  the  display. 

-  This  display  device  is  known  as  the  Bickley  Motograph 
and  is  manufactured  by  the  Electric  Sales  Company,  1028 
Chamber  of  Commerce  Building,  Detroit,  Mich. 


WIRING  IN  COLD-STORAGE  ROOMS. 

By  W,  J.  Canada. 

Conduit  construction  for  electric  wiring  has  come  to 
mean  the  last  word  in  safe  and  permanent  work  for  ordinary 
residence,  mercantile  and  manufacturing  buildings.  In  one 
class  of  occupancy,  however,  the  advance  of  conduit  use 
has  found  a  serious  check.  The  cold-storage  room,  the 
steam  rooms  of  packing  plants  and  killing  rooms  offer  a  set 
of  atmospheric  conditions  very  exacting  on  any  type  of  con¬ 
struction.  The  advocates  of  conduit  point  to  the  mechanical 
protection  afforded,  which  becomes  of  greater  moment  as 
the  insulation  deteriorates  and  slight  disturbances  would 
cause  crosses  with  open  wiring.  The  advocates  of  open 
wiring  in  turn  point  to  the  necessity  under  such  moist  con¬ 
ditions  of  the  most  liberal  spacing,  long  leakage  distances 
on  insulators,  and  the  advisability  that  slight  dependence  be 
placed  on  the  insulation  proper  of  wires,  since  this  insula¬ 
tion  must  necessarily  deteriorate  rapidly  in  such  rooms. 

In  high  altitudes  and  areas  of  low  humidity  such  as  our 
Western  States  offer  the  interior  atmospheric  conditions 
seem  to  be  somewhat  modified,  there  being  less  condensation 
and  less  rapid  deterioration  of  insulation. 

In  low  altitudes  and  moist  climates  the  accelerated  effect 
on  insulation  makes  the  mechanical  advantage  of  conduit 
less  evident.  It  seems  probable  that  practice  should  be 
determined  by  competent  engineers  from  a  study  of  local 
conditions.  Some  such  rooms,  from  lack  of  corrosive  solu¬ 
tions,  character  of  materials  stored  or  handled,  method  of 
refrigeration,  infrequency  of  cleaning,  etc.,  may  be  much 
less  liable  to  frequent  drying  and  recondensation  than 
others. 

If  conduit  is  employed,  the  effects  of  condensation  should 
be  minimized  by  the  following  general  precautions : 

1.  Place  all  circuit  fuses  and  switches  outside  of  the 
rooms  in  substantial  cabinets.  The  practice  of  using  in  the 
rooms  cabinets  kept  partially  dry  by  incandescent  lamps  is  a 
poor  palliative. 

2.  Use  “brewery”  cord  and  weatherproof  keyless  sockets. 
Attach  the  cords  to  the  circuit  wires  mechanically  in  con- 
dulets  or  outlet  boxes, -solder  them  carefully,  and  warm  the 
rubber  tape  in  applying  it. 

3.  Incline  the  conduit  toward  the  outlet  and  junction 
boxes  and  leave  these  with  opening  to  drain  the  attached 
conduit  lengths,  not,  however,  allowing  them  to  drip  in  the 
attached  sockets. 

4.  Repaint  the  conduit  carefully  at  all  joints  and  fittings, 
avoid  short  bends  and  repaint  the  entire  conduit  runs  occa¬ 
sionally. 

5.  Have  the  conduit  thoroughly  bonded  and  grounded  and 
test  occasionally  for  leakage  to  and  from  the  conduit. 

6.  Use  alternating  current  if  possible  rather  than  direct 
current. 

Where  conditions  seem  to  indicate  the  desirability  of 
using  open  wiring,  the  following  precautions  will  enhance 
the  minimization  of  leakage  for  which  this  construction  is 
alone  employed  and  will  tend  to  the  reduction  of  chance 
grounds,  crosses  and  injuries  from  mechanical  disturbances: 

1.  Place  the  fuses  and  switches  in  substantial  cabinets 
outside  of  the  rooms. 

2.  Use  “brewery”  cord  and  weatherproof  keyless  sockets, 
supporting  them  directly  from  the  wires,  using  carefully 
made  joints,  well  cleaned,  soldered  and  with  the  rubber 
tape  applied  warm  completely  covering  the  joints. 

3.  Support  the  circuit  wires  on  petticoated  insulators, 
maintaining  unusual  separation  between  the  wires.  Attach 
the  cords  near  the  insulating  supports. 

4.  Where  it  is  necessary  to  use  bushings,  if  no  mechanical 
injury  is  anticipated  and  the  wire  leaves  the  bushing  parallel 
with  it,  use  long  porcelain  tubes  with  at  least  3  in.  projecting 
on  either  side  of  the  material  through  which  the  bushing 
passes.  If  mechanical  injury  may  occur,  use  properly 
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drained  conduit  with  the  terminal  condulet  properly  sep¬ 
arating  the  wires  and  serving  as  a  drip  fitting.  Where  ice 
or  frost  accumulates  conduit  should  be  used,  because  tubes 
are  frequently  broken  in  such  locations. 

5.  Where  much  dripping  from  the  ceiling  occurs  inverted 
wood  or  metal  trough  should  be  placed  over  the  wires. 

In  either  class  of  wiring  the  use  of  portable  cords  should 
be  restricted,  and  if  necessary  marine  cord  and  heavy 
guarded  hand  lamps  should  be  used. 

It  is  frequently  found  that  where  special  precaution  has 
been  observed  in  joint  making  and  drainage  conduit  installa¬ 
tions  sufifer  much  less  than  previous  experience  had  led  one 
to  look  for  from  conden.sation  and  early  development  of 
grounds,  and  for  this  reason  the  use  of  conduit  is  gaining 
favor  even  in  those  territories  where  the  natural  humidity 
is  relatively  high. 

The  use  of  direct-current  systems  has  usually  resulted 
from  the  tendency  to  retain  methods  adopted  in  former 
plants,  but  managers  of  breweries,  packing  plants,  cream¬ 
eries,  etc.,  who  have  installed  alternating-current  systems 
or  arranged  for  purchase  of  alternating-current  energy 
from  public-service  supply  systems  have  found  grounds  and 
resultant  short-circuits  less  frequent,  fire  hazard  much  bet¬ 
ter  limited  and  the  motor  repair  bill  reduced  by  90  per  cent. 
In  f.act,  in  many  such  i)lants  the  repair  of  direct-current 
motors,  due  largely  to  the  vulnerability  of  brush  rigging  and 
commutator  to  moisture,  will  amount  to  more  than  half  the 
operating  expense  of  the  electrical  plant,  including  the  elec¬ 
trician’s  wage,  even  where  the  energy  is  purchased  from  a 
service  company  to  offset  the  initial  charges  on  a  private 
plant.  Conduit  wiring  for  alternating-current  distribution 
will  be  the  type  favored  for  the  carefully  planned  cold- 
storage  plant  of  the  future. 


Letter  to  the  Editors 


LIGHTNING  CONDUCTORS. 


7'o  the  Editors  of  Electrical  World: 

Sirs: — In  taking  up  the  study  of  lightning  I  have  been 
struck  with  the  wide  differences  of  opinion  among  writers 
on  the  subject  as  to  the  necessary  or  desirable  size  of  light¬ 
ning  rods  for  buildings.  The  report  of  the  lightning  re- 
.search  committee,  London,  1905,  recommends  copper  ribbon 
weighing  not  less  than  6  oz.  per  f(X)t,  or  iron  weighing  not 
less  than  2.25  lb.  per  foot,  but  states  that  the  practice  on 
the  Continent  has  been  to  use  much  lighter  material.  The 
United  States  Department  of  Agriculture,  Bulletin  Xo. 
367,  specifies  No.  3  or  No.  4  double  galvanized-iron  wire. 

Such  divergence  in  practice  would  seem  to  indicate  that 
the  lighter  conductors  had  given  satisfaction  where  they 
were  used,  or  at  least  that  the  failures  were  not  traceable 
to  insufficient  size.  More  conservative  engineers  have  ad¬ 
hered  to  larger  sizes  simply  because  little  was  positively 
known  and  they  wished  to  be  on  the  safe  side. 

The  security  afforded  by  a  lightning  rod  depends  pri¬ 
marily  on  its  iH'rmanence  and  its  arrangement,  and  to  a 
less  degree  on  its  conductivity.  The  path  offered  by  the 
conductor  is  so  vastly  superior  to  air  that  a  slight  difference 
in  the  impedance  of  the  rod  would  hardly  be  a  factor  in 
determining  what  path  the  discharge  would  take. 

In  order  to  test  whether  the  large,  expensive  conductors 
often  used  are  warranted  on  the  basis  of  reduced  im- 
j>edance.  I  made  a  rough  calculation,  the  result  of  which 
is  shown  in  the  accompanying  curve.  The  assumptions  with 
which  I  started  are  only  rough  approximations,  but  were 
such  as  to  exaggerate  the  difference  in  impedance  of  the 
different  sized  wires  rather  than  to  minimize  it.  Certain 
experiments  made  in  connection  with  high-frequency  ap¬ 
paratus  used  in  wireless  telegraphy  have  shown  that  at  a 


frequency  of  50,000  cycles  per  second  the  current  is  con¬ 
fined  to  a  layer  of  metal  0.001  in.  thick  on  the  surface  of  the 
wire.  The  resistance  was  calculated  on  this  basis,  using 
10.8  ohms  per  circular  mil-foot.  The  reactance  was  calcu¬ 
lated  assuming  that  the  conductor  was  a  straight  vertical 
tube,  that  the  return  path  of  the  current  was  a  concentric 
cylindrical  surface,  of  40-ft.  radius,  and  that  the  frequency 
was  50,000  cycles  per  second.  For  higher  frequency,  or 
with  a  greater  distance  to  the  return  conductor,  the  in¬ 
ductive  reactance  would  be  greater  and  the  ratio  of  total 
impedances  for  large  and  small  wires  would  be  even  less. 
Now,  the  return  path  in  the  case  of  a  lightning  discharge 
consists  in  the  dielectric  currents  in  the  air,  and  it  is  prob¬ 
able  that  the  average  distance  from  the  conductor  is  much 
greater  than  40  ft.  The  frequency  of  oscillation  of  a  light¬ 
ning  discharge  is  not  certainly  known,  but  50,000  cycles  is 
probably  a  low  limit.  It  has  been  estimated  as  high  as 
500,000  cycles  per  second.  While  the  higher  frequency 
would  increase  the  ohmic  resistance  by  accentuating  the 
skin  effect,  it  would  increase  the  inductive  reactance  in 
much  greater  ratio.  It  is  thus  evident  that  there  is  less 
difference  in  the  impedances  of  large  and  small  wires  than 
this  curve  would  indicate,  but  taking  the  figures  as  I  have 
them  the  conclusion  is  of  interest. 

The  ohmic  resistance  (which  was  added  in  vector  quad¬ 
rature  to  the  inductive  reactance  to  determine  the  total 
impedance)  is  a  negligible  factor. 

The  smaller  wires  have  a  slightly  higher  inductance. 
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Calling  the  impedance  of  No.  4-0  B.  &  S.  unity,  No.  2 
would  show  an  impedance  of  1.08,  No.  6  of  1.15,  No.  10 
of  1.22,  and  No.  14  of  1.30.  Where,  then,  is  the  advantage 
in  using  anything  over  No.  10  B.  &  S.  copper  wire  for 
lightning  rods?  The  object  of  using  larger  sizes  is  to 
avoid  danger  of  mechanical  injury  and  danger  of  melting 
when  struck  by  lightning.  In  regard  to  this  last  point  I 
should  be  glad  of  more  information.  A  melting  of  the 
wire  at  the  point  where  the  stroke  passed  from  the  air  to 
the  wire  would  hardly  indicate  that  the  wire  was  too  small, 
since  the  heat  in  this  case  is  developed  in  the  surrounding 
air  and  not  in  the  wire.  The  melting  of  the  points  of  a 
lightning  rod  is  inevitable  if  a  direct  stroke  occurs,  and  it 
does  no  serious  harm. 

Columbia,  Mo.  E.  W.  Kellogg. 
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ABSTRACTS  OP  THE  IMPORTANT  ARTICLES  APPEARING  IN  THE  ELECTRICAL  PERIODICAL  PRESS  OP  THE  WORLD 


Generators,  Motors  and  Transformers. 

Self-Excitation  of  Polyphase  Commutator  Machines. — R. 
Moser. — The  author  describes  the  following  phenomenon 
of  self-excitation  which  was  observed  with  a  polyphase 
commutator  machine.  As  shown  in  Fig.  i,  the  stator  of 
a  small  polyphase  machine  of  2-hp  rating  was  provided 


with  a  two-phase  winding  cl.  The  rotor  had  two  windings, 
namely,  an  ordinary  direct-current  armature  winding  a 
with  commutator  and  a  second  drum  winding  a„  which 
was  connecte<l  at  two  opposite  points  on  the  two  slip- 
rings  /.  During  the  test  in  question  this  second  winding 
was  not  to  be  used.  Brushes  y  at  the  commutator  of  the 
first  winding  were  connected  with  the  stator  winding  of 
a  small  two-phase  synchronous  generator  H  which  had 
been  made  from  a  two-phase  induction  motor  by  passing 
direct  current  into  two  slip-rings  g  of  its  three-phase  rotor 
while  the  third  rotor  phase  winding  was  short-circuited. 
'I'he  synchronous  generator  H  and  the  commutator  machine 
were  directly  coupled  together  and  were  driven  by  a 
direct-current  motor.  Since  the  synchronous  generator 
and  the  commutator  machine  had  the  same  number  of 
poles,  the  winding  a  of  the  latter  was  supplied  with  an 
absolutely  synchronous  current  of  correct  frequency.  Now 
everything  went  well  as  long  as  the  stator  d  was  open. 
There  was  no  sparking  at  the  brushes  y,  and  by  measuring 
the  current  through  the  brushes  and  the  voltage  at  the 
stator  d  it  was  possible  to  plot  the  no-load  curve.  But 
when  for  the  purpose  of  a  short-circuit  test  the  stator 
winding  d  was  short-circuited  the  brushes  began  to  spark 
heavily  with  slight  excitation  of  the  synchronous  generator 
H.  Evidently  there  was  here  some  peculiar  kind  of  self- 
excitation.  similar  to  that  in  the  simple  repulsion  motor, 
since  the  stator  winding  d  and  the  rotor  winding  a  were  not 
connected  together.  It  was  also  evident  that  currents  of 
a  very  different  frequency  were  here  active.  The  remedy 
was  found  when  it  was  observed  that  by  bridging  the  slip- 
rings  /  of  the  second  rotor  winding  a,  the  sparking  could 
be  made  to  disappear  at  once.  The  remedy  applied  was  a 
cross-section  on  the  second  winding  a,  as  indicated  by  the 
dotted  line.  This  cross-connection  was  possible  because 
the  machine  was  intended  only  for  synchronous  operation 
for  certain  purposes.  Of  course,  a  special  small  squirrel- 
cage  winding  would  be  just  as  effective  as  this  cross-con¬ 
nection. — Elek.  u.  Masch.  (Vienna),  June  2,  1912. 

Three-Plwse  Commutator  Series  Motor. — L.  Dreyfus 
AND  F.  Hillebrand. — Continuation  and  conclusion  of  their 
theoretical  article  on  the  circular  diagram  of  the  three- 
phase  commutator  series  motor.  The  authors  now  take 
into  consideration  the  magnetizing  current  of  the  series 
transformer  and  show'  how'  this  magnetizing  current  may 
influence  the  behavior  of  the  series  motor.  The  circular 
diagram  is  given  for  this  case  and  it  is  shown  how  'to 
determine  graphically  the  rotor  current,  the  magnetizing 


currents  of  motor  and  transformer,  torque  and  power.  For 
illustration  a  numerical  example  is  added. — Elek.  u. 
Masch.  (Vienna),  June  2  and  9,  1912. 

Reactance. — J.  R::zelman. — A  continuation  of  his  long 
mathematical  serial  on  synchronous  and  asynchronous  re¬ 
actance.  This  article  deals  with  the  reactance  of  a  single¬ 
phase  high-frequency  alternator.  The  pole  pitch  being 
very  small,  the  reactance  of  the  stator  windings  and  the 
leakage  coefficient  of  the  poles  are  both  very  large,  and  in 
designing  such  a  machine  it  is  very  important  to  pre¬ 
determine  their  magnitude  accurately. — London  Elec¬ 
trician,  June  7,  1912. 

Hysteresis  Loss  in  Iron. — M.  Rosen bau.m. — A  note  on 
an  experimental  investigation.  The  author’s  e.xperiments 
were  undertaken  with  a  view  to  ascertaining  how  the  iron 
losses  of  a  static  transformer  vary,  owing  to  the  super¬ 
position  of  continuous-current  magnetization  on  the  alter¬ 
nating  flux.  The  change  of  flux  over  a  cycle  was  main¬ 
tained  constant.  It  w'as  found  that  the  hysteresis  loss 
increases  very  appreciably  under  those  conditions.  This 
phenomenon  manifests  itself  in  practice  in  inductor  alter¬ 
nators  and  static  balancers. — London  Electrician,  June  7, 
1912. 

Lamps  and  Lighting. 

Three-Phase  Arc  Lamp. — \V.  Wedding. — An  illustrated 
description  of  a  new  three-phase  arc  lamp  of  Schaeffer 
with  an  account  of  tests  of  this  lamp  made  in  the  author’s 
laboratory.  The  feature  is  the  method  of  regulation  of 
the  electrodes.  Each  of  them  can  move  in  two  different 
directions,  either  longitudinally  or  laterally,  so  that  the 
uniformity  and  symmetry  of  the  three  arcs  are  always 
maintained.  Tests  were  made  of  the  efficiency  as  a  func¬ 
tion  of  the  voltage  of  the  arc.  The  results  are  given  in 
Fig.  2.  Curve  A  gives  the  lower  mean  hemispherical 
candle-power  in  hefners,  while  curve  a  gives  the  specific 
consumption  in  watts  per  lower  mean  hemispherical 
candle-power.  The  abscissas  are  volts.  It  will  be  seen 
that  the  specific  consumption  is  a  minimum  for  voltages 
between  60  and  70.  The  results  of  another  set  of  tests 


Fig. 


2 — Variation  of  Efficiency  with  Voltage  of  the  Arc. 


are  given  in  curves  B  and  b,  the  difference  from  the  ar¬ 
rangement  of  curves  A  and  a  being  simply  in  the  adjust¬ 
ment  of  the  blowing  magnet,  .^nother  set  of  tests  w’as 
made  in  which  the  current  was  maintained  constant  and 
the  voltage  was  determined  as  a  function  of  the  distance 
betw  een  the  electrode  ^  ends,  the  results  being  given  Jn 
E’g"  3-  The  abscissas  are*  the  distances  in  millimeters 
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(i  mni  equals  0.04  in.).  The  voltage  increases  propor¬ 
tionately  to  the  distance.  The  specific  power  consumption 
was  also  measured,  and  the  results  are  given  in  the  curves 
a  and  b.  It  is  seen  that  in  order  to  get  high  efficiency  the 
new  lamp  must  be  operated  with  a  comparatively  long  arc; 
that  is,  with  comparatively  large  distances  between  the 
electrode  ends.  At  a  voltage  of  62.3  with  a  current  of 


Fig.  3 — Variation  of  Efficiency  with  Distance  Between  the 
Electrodes. 

• 

10  amp  and  a  power  consumption  of  1100  watts  the  lamp 
had  a  lower  hemispherical  candle-power  of  11,052  hefner 
candles.  The  specific  consumption  is,  therefore,  o.i  watt 
per  mean  hemispherical  candle-power.  It  is  finally  shown 
that  the  electrode  consumption  is  relatively  less  than  in 
other  arc  lamps  and  a  numerical  example  is  given  to  show 
a  considerable  saving  in  the  cost  of  attendance  and  main¬ 
tenance. — Elck.  Zcit.,  June  6,  1912. 

High-Candle-Poii’cr  Lamps. — An  account  of  a  general 
discussion  before  the  Berlin  Electrical  Society  on  high- 
candle-power  lamps.  It  was  opened  by  Wedding,  who 
defined  high-candle-power  lamps  as  lamps  of  1000  cp  or 
more ;  that  is,  chiefly  arc  lamps.  With  a  specific  con¬ 
sumption  of  0.2  watt  per  mean  lower  hemispherical  candle- 
power  for  flame-arc  lamps  and  with  a  specific  consump¬ 
tion  of  0.6  liters  (0.021  cu.  ft.)  of  gas  for  incandescent 
gas  lamps,  the  expenses  for  gas  and  electric  energy  are 
the  same  for  the  same  light  production  if  gas  costs  10 
pfcnnige  per  cubic  meter  (71  cents  per  1000  cu.  ft.)  and 
electricity  costs  7.5  cents  per  kw-hr.  There  are  to  be 
added  to  this  the  expenses  for  arc-lamp  electrodes  and 
Welsbach  mantles,  as  well  as  for  attendance  and  main¬ 
tenance.  To  reduce  this  cost  for  arc  lamps  it  is  im¬ 
portant  to  lengthen  the  life  of  the  electrodes.  Progress 
has  been  made  in  this  direction,  as  indicated  by  the  recent 
paper  of  Hechler.  In  the  discussion  Hechler  emphasized 
that  he  did  not  describe  a  new  lamp  but  only  new  elec¬ 
trodes.  These  electrodes  were  first  made  in  Germany, 
but  were  materially  improved  in  the  United  States  and 
the  improved  electrodes  are  now  being  introduced  in  Ger¬ 
many.  Passavant  thought  that  the  new  electrodes  are  as 
much  superior  to  the  old  ones  as  the  metallic-filament 
lamp  is  superior  to  the  carbon-filament  lamp.  Without 
increase  of  cost  it  is  now  possible  to  increase  the  intensity 
of  street  lighting  threefold.  Levy  emphasizes  the  really 
great  advances  made  in  compressed  gas  lighting.  An 
account  is  also  given  of  a  recent  exhibition  of  the  new 
electrodes  of  Hechler’s  paper  by  the  Allgemeine  Elek- 
tricitats  Gesellschaft.  The  essential  feature  is  that  they 
are  homogeneous,  the  whole  cross-section  being  filled 


with  a  mixture  of  carbon  and  impregnating  salts. — Elek. 
Zeit.,  June  6,  1912. 

Generation,  Transmission  and  Distribution. 

Direct-Current  Series  System. — J.  S.  Highfield. — An 
illustrated  article  in  which  the  author  describes  the  pioneer 
installation  by  the  Metropolitan  Electric  Supply  Company 
of  the  continuous-current  series  system  (Kurz)  in  England. 
The  earth  has  been  used  as  a  stand-by  conductor,  and  some 
interesting  tests  on  the  use  of  the  earth  as  a  return  con¬ 
ductor  have  been  made.  Finally,  the  special  circumstances 
are  discussed  which  render  the  adoption  of  the  series  sys¬ 
tem  preferable  to  the  customary  three-phase  transmission 
in  this  particular  instance.  The  author  does  not  think 
that  the  former  will  supplant  the  latter  in  every  case,  since 
each  has  its  own  sphere,  but  for  certain  work  the  series 
system  and  series-wound  constant  current  machines  possess 
great  advantages  as  to  cost  and  convenience  over  other 
systems.  For  very  long-distance  transmission,  especially 
where  underground  mains  are  necessary,  it  is  possible  where 
the  alternating-current  system  is  not  possible.  Where 
energy  has  to  be  taken  to  a  great  city  from  a  distance, 
whether  from  a  water-power  station  or  a  steam  station 
situated  at  the  coalfields,  the  underground  system  offers 
great  advantages,  as  compared  with  the  overhead  system, 
in  respect  of  security  of  supply  and  cost  of  maintenance. 
In  many  intances  the  underground  direct-current  system 
can  be  laid  at  no  greater  cost  than  the  three-phase  over¬ 
head  system.  The  system  might  be  advantageously  used  for 
railway  supply,  especially  where  water-power  is  available, 
since  it  enables  a  very  long  line  to  be  fed  from  a  single 
power  station.  It  is  nearly  as  easy  and  inexpensive  to 
insulate  for  100,000  volts  as  for  20,000  volts;  all  that  is 
necessary  is  to  design  the  couplings  and  machine  insulation 
for  the  higher  pressure.  With  this  high  pressure  any 
practicable  distance  from  a  power  station  is  possible.  The 
series  machine  is  well  adapted  for  any  special  work  where 
variable  speed  is  required,  as  for  driving  winding  and 
hauling  gear  and  for  rolling  mills.  It  has  been  found  more 
economical  to  install  a  separate  series  system  consisting  of 
a  generator  and  motor,  the  former  driven  by  a  three-phase 
motor,  to  drive  a  single  winding  gear.  The  great  advan¬ 
tage  for  these  purposes  is,  of  course,  the  combination  of 
constant  torque  with  any  degree  of  speed  variation  and 
the  absence  of  the  losses  incurred  in  any  form  of  rheostatic 
control. — London  Electrician,  June  14,  1912. 

British  Power  Company. — David  A.  Starr. — An  abstract 
of  a  paper  read  before  the  Scotch  section  of  the  (British) 
Institution  of  Electrical  Engineers.  The  author  outlines  the 
early  history,  the  equipment  and  the  system  of  distribution 
of  the  Clyde  Valley  Electrical  Power  Company,  since  its 
powers  were  obtained  in  1901.  Particular  attention  is  given 
to  recent  progress  by  the  company  and  to  the  modifications 
necessary  in  the  original  equipment.  Energy  is  obtained 
from  steam  by  means  of  turbines.  The  development  of  the 
company  is  indicated  by  the  fact  that  in  January,  1908,  the 
connections  amounted  to  12,400  hp  and  in  January,  1912, 
to  46,500  hp,  of  which  43,500  hp  were  motors  and  3000  hp 
lamps.  From  January  to  May,  1912,  the  connections  have 
increased  by  some  6000  hp.  There  are  two  stations.  The 
diversity  factor  is  noteworthy.  The  highest  peak  reached 
by  the  combined  stations  during  1911  was  12,500  kw,  this 
being  only  27  per  cent  of  the  kilowatts  connected  at  that 
time.  The  sum  of  the  highest  observed  loads  on  the  stations 
taken  separately  each  week  is  invariably  much  higher  than 
the  actual  demand  of  the  two  stations  when  running  in 
parallel.  The  difference  has  at  times  exceeded  1000  kw. — 
London  Electrician,  June  7,  1912. 

Rotary  Air  Pump  and  Condenser. — C.  E.  C.  Shawfield. — 
An  illustrated  article  in  which  the  author  points  out  that 
the  advent  of  the  steam  turbine,  displacing  the  reciprocating 
engine  in  steam-driven  generating-  stations,  has  rendered  it 
desirable  to  seek  more  efficient  means  of  condensation. 
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Thus  attempts,  notably  by  Maurice  Leblanc  and  E,  S.  G. 
Rees,  have  been  made  to  replace  reciprocating  air  pumps  by 
rotary  pumps.  The  pumps  evolved  by  these  two  engineers 
are  described,  their  advantages  and  disadvantages  are  stated 
and  the  opinion  is  expressed  that  such  plant  is  well  worth 
the'  consideration  of  central-station  engineers. — London 
Electrician,  June  14,  1912. 

Energy  Transmission  to  Paris. — A  report  of  the  “investi¬ 
gating  committee  of  the  Genissiat  project,”  replying  in  de¬ 
tail  to  some  criticisms  which  have  been  raised  against  the 
scheme  of  transmission  of  electrical  energy  from  the  Rhone 
River  to  Paris. — La  Lumiere  Elec.,  June  8,  1912. 

Traction. 

Berlin. — A  note  stating  that  the  Prussian  Ministry  of 
Railroads  has  prepared  a  plan  for  the  substitution  of  elec¬ 
tricity  for  steam  on  all  the  city  and  suburban  railways  of 
Berlin.  The  work  will  be  carried  out  by  1916.  The  de¬ 
cision  has  been  reached  owing  to  the  congestion  and  slow¬ 
ness  of  traffic  under  the  present  system.  The  railway 
department  must  either  adopt  electricity  as  a  means  of 
obtaining  a  more  frequent  train  service  or  must  double  the 
tracks.  The  second  solution  was  found  too  costly,  owing 
to  the  fact  that  the  railways  within  the  city  run  overhead. 
With  electric  traction  it  will  be  possible  to  run  forty  trains 
an  hour,  carrying  25,000  passengers  each  way,  as  against 
twenty-four  trains,  with  12,000  passengers,  under  the  present 
system.  It  is  proposed  to  retain  in  use  the  present  carriages 
and  to  make  up  trains  consisting  of  at  most  thirteen  car¬ 
riages.  Each  train  will  have  electric  locomotives  in  front 
and  at  the  rear,  the  two  locomotives  being  so  connected 
that  they  will  run  at  the  same  speed  and  will  start  and  stop 
at  exactly  the  same  moment.  In  times  of  slack  traffic  half 
trains  with  only  one  locomotive  will  be  run.  The  electric 
railways  will  continue  to  be  exploited  by  the  state,  but  the 
supply  of  electricity  is  to  be  provided  by  private  conces¬ 
sionaires,  who  will  build  their  own  power  stations.  One  of 
these  will  be  in  Berlin  and  the  other  in  the  brown-coal 
district  where  fuel  is  cheap,  the  energy  being  brought  to 
Berlin  by  underground  cables.  The  power  companies  will 
be  allowed  to  supply  electricity  for  industrial  and  private 
purposes.  The  total  cost  of  electrification  is  estimated  at 
$31,000,000.  The  railway  department  proposes  to  raise 
fares  all  round.  At  present  the  city  and  suburban  railways 
are  run  at  a  considerable  loss.  They  earn  no  interest  on 
the  vast  capital  invested,  and  the  receipts  usually  do  not 
cover  the  cost  of  running. — London  Electrician,  May 
31,  1912. 

Hamburg. — W.  Mattersdorf. — The  first  part  of  a  long 
detailed  illustrated  description  of  the  elevated  railroad  in 
Hamburg.  The  power  plant  from  which  three-phase  cur¬ 
rents  are  transmitted  at  6000  volts  to  the  substations  con¬ 
tains  two  steam  turbines  of  2000  kw  each  and  one  steam 
turbine  of  4000  kw.  The  article  is  to  be  continued. — Elek. 
Zcit.,  June  6  and  13,  1912. 

Intermittcncy  in  Traction  for  City  and  Suburban  Sendee. 
— W.  Y.  Lewis. — The  author  shows  that  the  intermittency 
inseparable  from  the  present  heavy  trains  and  long  stations 
on  the  underground  electric  railways  has  brought  existing 
tubes  almost  to  the  limit  of  their  haulage  capacity.  He 
suggests  that  only  a  “continuous”  system  can  satisfactorily 
solve  the  transport  problem  in  large  cities.  Some  remarks 
are  made  and  diagrams  given  in  connection  with  graded 
acceleration. — London  Electrician,  May  31,  1912. 

Installations,  Systems  and  Appliances. 

Hiring  Motors. — H.  H.  Holmes. — An  article  on  the  im¬ 
portance  of  hiring  motors  in  cultivating  a  domestic  load. 
It  is  pointed  out  that  it  is  most  important  that  an  electricity 
undertaking  should  hire  motors  if  the  path  of  the  consumer 
is  to  be  made  attractive  in  embarking  on  the  extended  use 
of  electricity  for  domestic  purposes.  Such  facilities  make 
tfie  consumer  feel  that  he  is  not  pledged  to  a  heavy  expendi¬ 


ture  for  apparatus  that  may  not  suit  him,  or  that  he  may 
require  for  only  a  comparatively  short  time  in  case  he 
moves  to  another  district.  Owing  to  the  fact  that  revenue 
is  obtained  from  the  sale  of  energy  for  such  apparatus, 
the  hiring  charges  need  not  be  unduly  high.  The  author 
concludes  with  some  rules  which  should  be  observed  in 
dealing  with  consumers  under  a  hiring  scheme. — London 
Electrician,  June  14,  1912. 

Regulations. — The  revised  regulations  for  the  construc¬ 
tion  of  starters  and  regulating  resistors  for  low-voltage  in¬ 
stallations  are  given  and  explained  by  F.  Natalis.  The  new 
regulations  for  the  construction  and  testing  of  alter¬ 
nating-current  high-tension  apparatus  (switches,  protection 
devices,  etc.)  from  1000  volts  upward  for  interior  installa¬ 
tions  have  also  been  revised  and  are  printed  in  their  new 
form.  These  regulations  are  to  be  voted  on  at  the  next 
convention  of  the  German  Association  of  Electrical 
Engineers. — Elek.  Zeit.,  May  30,  1912. 

Electrical  Industries  of  Austria. — E.  Honigmann. — A 
statistical  article  on  the  status  in  1911  of  the  electrical  in¬ 
dustries  in  Austria.  There  are  636  small  Austrian  central 
stations  (with  a  rating  up  to  500  kw),  aggregating  46,553 
kw.  There  are  ninety-two  stations  of  medium  size  (from 
500  kw  to  5000  kw),  aggregating  112,755  kw.  There  are 
twelve  large  stations  (above  5000  kw),  aggregating  177,644 
kw.  Statistical  data  of  the  import  and  export  trade  are 
given. — Elek.  u.  Masch.  (Vienna),  June  9,  1912. 

Paris. — Two  new  generating  stations  are  at  present  in 
course  of  erection  in  Paris,  one  of  25,000  kw  at  Issy-les- 
Moulineaux  and  the  other  of  80,000  kw  at  Saint-Ouen. — 
La  Lumiere  Elec.,  June  i,  1912. 

Wires,  Wiring  and  Conduits. 

Calculation  of  Networks. — E.  Mattansit. — For  the  cal¬ 
culation  of  networks  there  are  available  the  method  of 
Herzog  and  Stark,  that  of  Coltri,  that  of  Teichmiiller,  that 
of  Frick  and  that  of  Kennedy.  The  author  combines  all 
these  methods  in  such  a  way  that  in  the  calculation  of  a 
network  it  is  possible  to  pass  over  from  one  method  to 
another  method.  The  final  result  is  obtained  by  means  of 
the  superposition  principle.  The  method  is  illustrated  by  a 
practical  example. — La  Lumiere  Elec.,  June  i,  1912. 

Covering  Wires  xvith  Asbestos  Insulation. — A  note  on  a 
recent  British  patent  (No.  18,949,  June  6,  1912)  of  the 
British  Thomson-Houston  Company,  Ltd.  (General  Electric 
Company  of  this  country).  For  insulating  wires  with 
asbestos  and  similar  material  previously  formed  into  a  web, 
which  is  thin  and  fragile  and  is  applied  to  the  wire  and 
afterward  compressed,  one  method  is  to  wind  the  web  into 
a  roll  with  a  sheet  of  paper  between  the  turns  to  prevent 
them  from  adhering  together.  In  this  invention,  however, 
instead  of  the  paper,  a  movable  support  is  used  which 
receives  the  web  and  conveys  it  to  the  wire.  A  roller  is 
mounted  with  its  periphery  engaging  the  wire  and  a  roll  of 
insulating  material  also  engaging  with  this  roller.  A  mov 
able  carrier  is  mounted  below  the  wire  to  apply  the  insulat¬ 
ing  materials  by  causing  the  roller  to  rotate  and  to  apply  the 
adhesive  necessary. — London  Elec.  Ending,  June  13,  1912. 

Electrophysics  and  Magnetism. 

Unipolar  Induction. — E.  H.  Kennard. — A  description  of 
some  unipolar  induction  experiments  from  which  the  author 
concludes  that  they  disprove  the  moving-force-line  theory. 
“In  the  future  whenever  the  electromotive  intensity  due  to 
electromagnetic  induction  is  assumed  to  be  proportional  to 
motion  relative  to  magnetic  force  lines,  these  force  lines 
must  be  supposed  to  be  always  stationary,  at  least  as  re¬ 
gards  any  rotation  of  the  magnetic  system  about  an  axis  of 
magnetic  symmetry.  That  is,  a  rotating  magnet  does  not 
‘carry  its  force  lines’  around  with  it.  It  is  thus  rendered 
probable  that  electromagnetic  induction  caused  by  motion 
depends  on  absolute  motion — that  is,  on  motion  relative  to 
the  ether,  not  on  motion  relative  to  material  bodies.” — 
Phil.  Mag.,  June,  1912. 
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Theory  of  the  Absorption  and  Scattering  of  the  Alpha 
Rays. — C.  G.  Darwin. — A  paper  in  which  a  hypothesis  is 
put  forward  whereby  the  alpha  particles  in  passing  through 
matter  pull  electrons  out  of  the  atoms  they  traverse,  acting 
on  them  with  the  ordinary  law  of  the  inverse  square.  An 
equation  is  deduced  relating  their  velocity  to  the  distance 
they  have  traveled  from  their  source.  This  is  the  “velocity 
curve’’  and  agrees  closely  with  the  experimental  curve.  The 
equation  involves  two  unknown  constants :  n,  the  number  of 
electrons  in  each  atom;  r,  the  radius  of  the  atom.  In  the 
case  of  air,  if  r  be  assumed  known,  n  can  be  deduced  from 
the  range.  Widely  different  values  of  r  give  very  similar 
values  of  n.  The  number  of  electrons  in  the  atom  appears 
to  be  intermediate  between  the  atomic  weight  and  its  half. 
The  atomic  radii  decrease  with  increasing  atomic  weight. — 
Phil.  Mag.,  June,  1912. 

Electrochemistry  and  Batteries. 

Storage  Battery. — A  note  on  a  new  storage  battery  of 
H.  I.  Hannover  in  Copenhagen  for  which  a  low  weight  per 
kilowatt-hour  is  claimed.  “The  plates  are  of  a  lead  alloy, 
pierced  with  millions  of  holes  of  microscopical  dimensions, 
which  render  the  plate  extremely  porous  and  enormously  in¬ 
crease  the  active  surface.”  The  method  of  producing  this 
minutely  perforated  plate  is  the  main  point  of  the  invention, 
but  the  process  employed  is  not  yet  made  public.  It  has 
been  found  that  the  storage  capacity  of  the  plates  is  “at 
least  4.5  times  that  of  the  plates  of  the  train  lighting  cells 
used  hitherto  by  the  Danish  street  railways  for  the  same 
dimensions." — London  Elec.  Enging,  June  6,  1912. 

Units,  Measurements  and  Instruments. 

Comparative  Magnetic  Tests  of  Steel. — E.  Gu.mi.icii. — 
.\n  account  of  the  results  of  comparative  tests  of  five 
samples  of  sheet  steel  carried  out  by  the  Bureau  of 
.Standards  in  Washington,  the  National  Physical  Laboratory 
in  London  and  the  Rcichsanstalt  in  Berlin.  The  coefficient 
of  loss  ( verlustzifter)  and  the  hysteresis  loss  were  deter¬ 
mined.  The  Rcichsanstalt  employs  the  Epstein  apparatus, 
the  Bureau  of  Standards  and  the  National  Physical  Lab¬ 
oratory  the  Lloyd-Eisher  apparatus.  The  principal  differ¬ 
ences  between  the  two  methods  are  in  the  dimensions  of 
the  strips  of  the  sheets  used  as  samples  and  in  the  joints 
at  the  corners.  All  three  bureaus  determine  the  loss  by  the 
dynamometric  principle,  the  Reichsanstalt  using  a  needle 
wattmeter  of  Siemens  &  Ilalske  and  the  other  two  institutes 
taking  mirror  readings.  The  separation  of  hysteresis  and 
eddy-current  loss  is  made  by  a  variation  of  the  frequency  in 
the  Bureau  of  Standards  and  the  Reichsanstalt.  while  the 
British  National  Physical  Laboratory  makes  use  of  the 
change  of  the  wave-form  of  the  magnetizing  current  and  of 
the  voltage  wave-form,  since  the  latter  has  an  effect  not 
only  on  the  hysteresis  loss  but  also  on  the  eddy-current  loss. 
The  results  of  the  comparative  tests  in  the  three  bureaus 
are  given  in  two  tables.  The  mean  differences  for  the  five 
samples  are  below  i  per  cent,  although  in  one  case  there  is 
a  difference  of  i.i  per  cent.  Between  the  results  obtained 
by  the  three  bureaus  for  the  same  sample  there  are  greater 
differences,  amounting  in  a  few  cases  to  3  per  cent.  The 
conclusion  of  the  author  is  that  if  the  various  sources  of 
error  arc  taken  into  consideration  the  agreement  between 
the  results  of  the  three  bureaus  is  “good  beyond  expecta¬ 
tion.”  It  is  especially  noteworthy  that  there  are  no  sys¬ 
tematic  deviations  between  the  results  obtained  with  the 
different  arrangement  of  measurement. — Elek.  Zeit.,  May 
30.  1912. 

Meters. — Durand. — His  long  Turin  Congress  paper  on 
commercial  electric  meters  with  a  detailed  description  of 
laboratory  tests  as  to  various  sources  of  error.  The  be¬ 
havior  of  the  meters  in  commercial  practice  is  also  discussed. 
— La  Reime  Elec.,  May  24,  1912. 

Oscillograph. — J.  K.  A.  W.  Salomonson. — The  author 
discusses  the  design  of  transformer  and  oscillograph  (par¬ 
ticularly  in  reference  to  damping)  when  they  are  used  in 


conjunction  with  a  microphone  for  the  production  of  vocal 
curves. — London  Electrician,  June  7,  1912. 

Moving-Coil  Alternating-Current  Instrument. — Gossen. — 
An  illustrated  translation  of  his  German  paper  noticed  some 
time  ago  in  the  Digest  on  a  new  moving-coil  measuring  in¬ 
strument  for  direct  and  alternating  current  of  the  Weston 
type. — London  Electrician,  June  7,  1912. 

Laboratory  of  Radioactivity. — J.  Danne. — An  illustrated 
description  of  the  equipment  of  the  laboratory  for  tests  of 
radioactive  substances  in  Gif,  Seine-et-Oise,  in  France. — 
Rhys.  Zeit.,  June  15,  1912. 

Miscellaneous. 

German  Patent  Office. — Carl  Weihl. — An  article  giving 
statistical  data  on  the  work  of  the  German  Patent  Office  in 
1911.  The  expenses  of  the  patent  office  were  $1,280,000. 
d'he  income  was  $2,670,000.  A  revision  of  the  German 
patent  statutes  is  recommended. — Elek.  Zeit.,  June  6,  1912. 

Eaetory. — .\n  illustrated  description  of  the  new  fan  works 
and  central  stores  of  the  (British)  General  Electric  Com¬ 
pany. — London  Elec.  Reviezv,  June  14,  1912. 


Book  Review 

Analytical  Mechanics.  Comprising  the  Kinetics  and 
Statics  of  Solids  and  Fluids.  By  Edwin  H.  Barton. 
London :  Longmans,  Green  &  Company.  535  pages, 
241  illus.  Price,  $3  net. 

Teachers  and  post-graduate  students  will  find  this  book  of 
much  interest,  aside  from  its  value  as  a  text-book,  owing  to 
the  method  of  exposition  employed  and  its  clear  and  logical 
enunciation  of  principles.  It  would,  however,  be  of  little 
service  in  the  average  American  undergraduate  course,  as 
its  object  is  to  teach  principles  and  not  merely  to  develop 
the  formulas  most  frequently  met  with  in  practical  work. 
The  student  who  masters  a  text  of  the  present  kind  is  fitted 
to  deduce  formulas  in  after  life  from  the  underlying  prin¬ 
ciples  as  practical  problems  are  presented,  or  at  least  to 
apply  handbook  formulas  with  an  intelligent  knowledge  of 
their  bearing  and  limitations.  On  the  other  hand,  the 
student  who  is  taught  mechanics  in  the  usual  way  may  start 
life  well  equipped  with  formulas  and  knowledge  of  their 
application  to  specific  cases,  but  in  the  lack  of  logical  asso¬ 
ciation  with  principles  this  kind  of  learning  quickly  passes 
away,  the  result  being  another  recruit  to  the  ranks  of  those 
who.  a  few  years  out  of  school,  have  “forgotten  their 
mathematics”  and  are  prone  to  condemn  writers  who  are 
obliged  to  employ  mathematics  in  setting  forth  new  develop¬ 
ments. 

A  valuable  chapter  in  the  book  consists  of  a  discussion  of 
the  physical  basis  of  kinetics.  A  historical  account  is  given 
of  the  conceptions  of  Galileo,  Huyghens  and  Newton.  The 
principles  of  Newton  are  examined,  an  account  is  given  of 
the  criticism  of  their  verbal  statement  by  Mack,  Pearson 
and  Love,  and  a  restatement  is  offered  in  modern  termi¬ 
nology.  The  heads  of  other  subjects  treated  in  this  general 
chapter  are  as  follows :  Lodge  on  axioms ;  universal  gravi¬ 
tation  ;  friction-coulomb,  Morin  and  Beauchamp  Tower; 
laws  of  Hooke  and  Boyle;  relative  character  of  motion  and 
mechanics ;  attitude  toward  physical  axioms ;  masses  at 
high  speeds;  quantities  usually  proportional  to  mass.  The 
chapter  ends  with  enunciations  by  the  author,  followed  by 
a  discussion,  of  the  chief  mechanical  bases. 

In  referring  to  metric  units,  it  is  stated  that  the  standard 
of  length,  the  meter,  is  a  platinum  rod  made  by  Borda  and 
preserved  in  the  Bureau  des  Archives  in  Paris,  and  that  the 
standard  of  mass,  made  also  by  Borda,  is  preserved  in  the 
Conservatoire  des  Arts  et  Metiers,  Paris.  These  are  his¬ 
torical  standards,  the  actual  international  standard  meter 
and  kilogram  being  now  kept,  under  ideal  conditions  with 
relation  to  proper  preservation,  at  the  Bureau  Internation^al 
des  Poids  et  Mesures,  Sevres,  France. 
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New  Apparatus  and  Appliances 


DIRECT-CURRENT  MOTOR  STARTER. 


A  device  which  affords  an  efficient  and  inexpensive 
method  for  starting  and  protecting  constant-speed,  direct- 
current  motors  has  recently  been  placed  on  the  market  by 
the  Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.  ^  *. 

A  magnet  switch  serves  to  open  and  close  the  circuit  and 


ADVERTISING  SIGNS. 


Some  new  electric  signs  which  are  said  to  involve  a  new 
principle  in  sign  lighting  have  recently  been  put  on  the 
market  in  England.  The  black  background  or  frames  are 
made  of  sheet  metal,  the  lettering  or  design  being  per¬ 
forated  in  these  plates.  In  the  perforations  are  inserted 
flanged  glass  balls  which  are  held  tightly  between  the  two 


Figs.  1  and  2 — Direct-Current  Motor  Starter. 


Electric  Sign. 


its  blow-out  coils  prevent  injurious  arcing.  In  conjunction 
with  interlocking  mechanisms  and  the  overload  relay  this 
switch  also  affords  low-voltage  and  overload  protection.  A 
two-pole  line  switch  disconnects  the  motor  and  starter  from 
the  line  completely.  A  multipoint  starting  switch  cuts  out 
the  starting  resistor  in  several  steps.  The  switch  has  an 
interlocking  contact  at  each  end.  One  of  these  contacts 
must  be  closed  before  the  magnet  switch  can  operate.  The 
.switch  is  made  for  115-volt  motors  of  from  10  hp  to  60  hp, 
for  230-volt  motors  of  from  12.5  hp  to  125  hp.  and  for  550- 
volt  motors  of  from  30  hp  to  250  hp. 


PREVENTING  THEFT  OF  INCANDESCENT  LAMPS. 


A  method  which  is  said  to  afford  protection  against  theft 
to  lamps  and  reflectors  can  be  used  in  connection  with  the 
so-called  “shurlock”’  lamp-locking  attachment.  A  small 
hole  is  drilled  through  the  end  of  the  fiber  and  the  shell 


Lamp  Socket  with  Locking  Device. 

holding  the  lock.  A  small  wire  is  inserted  through  this 
hole  and  the  private  seal  of  the  owner  is  then  attached  to 
the  wire,  making  any  attempt  to  tamper  with  the  lock  im¬ 
mediately  evident.  Pass  &  Seymour,  Inc.,  Solvay,  N.  Y., 
will  apply  this  method  to  “shurlock”  sockets  upon  request. 


plates.  The  illuminant  is  placed  in  a  compartment  behind 
the  glass  balls.  Owing  to  the  focusing  spheres  the  signs, 
it  is  claimed,  give  a  maximum  of  illumination  and  can  be 
read  from  any  angle.  It  is  readily  seen  that  this  principle 
can  be  adapted  to  almost  any  form  of  sign.  This  sign  ha.s 
been  placed  on  the  market  by  the  Armorduct  Manufactur¬ 
ing  Company.  Ltd.,  Farringdon  Avenue.  London.  England. 


HIGH-POTENTIAL  FUSE. 


A  new  type  of  high-tension  fuse  has  recently  been  placed 
on  the  market  by  the  Delta-Star  Electric  Company,  Chi¬ 
cago,  Ill.  It  consists  of  a  short  fusible  element  immersed 


22,000-Volt,  12-Amp  Fuse. 

in  a  non-combustible  arc-extinguishing  liquid.  The  fusible 
part  is  held  under  spring  tension  and  passes  through  a  float 
the  normal  position  of  which  is  near  the  top  of  the  sealed 
glass  tube.  Upon  melting  of  the  fuse,  the  spring  rapidly 
pulls  the  float  down  through  the  liquid  body,  thereby  ex- 


vidcd  with  non-corrosive  parts  so  that  they  cannot  rust  on  Company  at  its  coal  pocket  near  Schenectady.  This  panel 

account  of  long  disuse  and  prevent  the  motor  from  controls  a  loo-hp,  220-volt,  60-cycle  slip-ring  induction 

operating  at  the  critical  time.  motor,  driving  a  centrifugal  pump.  In  this  instance  the 

The  completed  panel  is  inclosed  in  a  splash-proof  case  panel  is  controlled  by  a  separate  pressure  governor  at  a 

and  is  mounted  on  four  pipe  supports  so  that  it  cannot  be  remote  point. 


t  .  : 


Fig.  1 — Fire-Pump  Panel  with  Combined  Hand  and  Automatic 
Starter. 


Fig.  3 — Fire-Pump  Panel. 


VoL.  60,  No.  I. 


An  insulating  material  which  is  said  to  have  proved  very 
satisfactory  is  the  so-called  Rex  electrical  insulating  com¬ 
pound.  Although  it  dries  in  less  than  five  minutes,  it  is 
said  to  leave  no  streaks  or  lumps  in  applying.  The  results 
of  equal  applications  have  shown  from  20  per  cent  to  50 
per  cent  greater  insulating  qualities  on  the  part  of  this  com¬ 
pound.  The  finish  is  said  to  be  similar  to  varnish  or  baked 
enamel.  The  basic  material  is  gum  and  it  has  no  disagree¬ 
able  odor.  It  is  manufactured  by  the  Flintkote  Manufac¬ 
turing  Company,  Boston,  Mass. 


Fig.  2 — Fire-Pump  Starter  for  Induction  Motor. 


AUTOMATIC  FIRE  PROTECTION. 

Many  industrial  plants  are  now  equipped  with  automatic 
water-sprinkling  systems,  and  protection  against  fire  is 
afforded  provided  the  water  pressure  is  maintained.  For 
this  purpose  it  is  essential  that  the  motor  and  control  ap¬ 
paratus  be  absolutely  reliable  so  that  no  fault  will  develop 
and  make  it  necessary  to  shut  dowm  the  motor  and  stop 
the  pump. 

A  fire-pump  motor  and  control  panel  is  designed  for 
emergency  conditions  and  consequently  is  seldom  operated. 
In  the  control  panel  shown  herewith  all  bearings  are  pro- 


started  with  all  the  resistance  in  circuit.  Current-limit  con¬ 
tactors  automatically  accelerate  the  motor  by  cutting  out 
successive  steps  of  the  resistance.  If  desired,  the  motor 
may  be  started  by  hand  by  means  of  the  operating  lever  at 
the  right  of  the  contactor.  This  method  forces  the  con¬ 
tactors  to  close  in  their  proper  sequence  by  means  of  a  cam 
shaft. 

The  panel  is  protected  against  failure  of  voltage  and  also 
from  overloading.  Two  lamps  are  mounted  on  the  panel, 
one  serving  to  indicate  when  there  is  voltage  on  the  line, 
while  the  other  indicates  to  the  operator  that  the  motor  is 
running. 

Fig.  2  shows  a  panel  installed  by  the  Delaware  &  Hudson 


tinguishing  the  arc,  at  the  same  time  giving  a  positive  in¬ 
dication  of  an  open  circuit.  While  the  tube  is  hermetically 
sealed,  the  upper  end  is  so  constructed  that  a  small  vent 
will  open  at  a  certain  pressure,  thus  forming  a  safeguard 
against  breaking  of  the  tube  in  case  of  extremely  violent 
short  circuits. 

These  fuses  are  built  for  potentials  up  to  and  including 
66,000  volts.  For  indoor  or  station  use  the  fuse  is  sup¬ 
ported  on  corrugated  porcelain  pillars  mounted  on  a  marble 
base.  For  pipe-frame  mounting  the  insulators  are  of  the 
standard  petticoat  type,  provided  with  steel-base  pins  and 
“U”  bolts  for  clamping  the  iron  pipe.  For  protecting  out¬ 
door  substations,  pole-type  transformers  and  sections  of 
lines  the  fuse  mounting  is  made  weatherproof  and  consists 
of  two  petticoat  insulators  suspended  from  cross-arms,  in 
a  manner  similar  to  that  employed  wdth  weatherproof  in¬ 
verted-type  disconnecting  switches. 


INSULATING  COMPOUND. 


reached  by  water  accumulating  in  the  basement  where  the 
panel  is  generally  installed. 

The  pressure  governor  connected  to  the  water  system 
closes  the  control  circuit  of  the  panel  as  soon  as  the  water 
pressure  falls  to  a  predetermined  value,  the  motor  being 
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These  panels  may  be  used  to  advantage  in  hotels,  office 
buildings,  stores,  etc.,  for  supplementing  the  city  service 
and  insuring  a  sufficient  water  pressure  for  every-day  use. 

This  control  apparatus  is  manufactured  by  the  General 
Electric  Company,  Schenectady,  N,  Y. 


PORTABLE  MOTOR-OPERATED  SHEAR. 


A  portable  shear  for  cutting  metal  bars  or  straps 
mounted  on  a  small  flat  car  of  standard  gage  has  recently 
been  placed  on  the  market  by  John  Evans’  Sons,  Philadel¬ 
phia,  Pa.  The  car  is  run  to  any  desired  point  on  the 


Portable  Motor-Operated  Shear. 


track  in  front  of  the  bin  containing  the  material  to  be  cut. 
The  shear  is  operated  by  a  7.5-hp,  three-phase  motor  and 
the  motor  is  connected  to  the  nearest  junction  box  by  a 
flexible  cable.  The  motor  for  this  shear  was  furnished  by 
the  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


SEWING-MACHINE  MOTORS. 

The  endeavor  of  the  manufacturers  of  sewing-machine 
motors  has  been  to  eliminate  features  which  in  the  past 
have  cast  a  damper  upon  the  enthusiasm  of  the  housewife 
for  electrically  driven  machines.  The  motor  frame  here 


Motor-Driven  Sewing  Machine. 


illustrated  is  cylindrical,  grease  cups  being  placed  on  the 
under  side  of  the  bearings.  Wicks  regulated  by  a  spring 
actuate  the  flow  of  the  lubricator  and  insure  a  steady  feed. 
The  field  cores  are  composed  of  steel  laminations.  The 
speed-regulating  device  is  concealed  within  the  end  cover. 


the  movable  contact  being  connected  by  a  light  chain  to  the 
treadle.  The  maximum  machine  speed  is  about  1000  stitches 
per  minute.  A  clock  spring  opens  the  circuit  and  regulates 
the  movements  of  the  carbon  contacts  as  pressure  on  the 
treadle  is  varied  or  entirely  removed.  The  belt  from  the 
motor  pulley,  held  in  place  by  a  belt  guard,  runs  over  an 
idler.  A  leather  brake  released  by  the  treadle-controlling 
mechanism  when  the  circuit  is  broken  bears  upon  the  saucer 
rim  of  the  pulley,  causing  an  instantaneous  stop.  The  net 
weight  of  the  motor,  bracket,  idler  and  dress  guard  is  21 
lb.  and  the  motor  is  rated  at  1/25  hp.  This  apparatus  is 
manufactured  by  the  Diehl  Manufacturing  Company,  of 
Elizabethport,  N.  J.,  for  the  Singer  Sewing  Machine 
Company. 


REMOTELY  CONTROLLED  COMPACT  HYDRAULIC 
GOVERNOR 


The  chief  characteristics  of  the  hydraulic  governor  re¬ 
cently  invented  and  developed  by  Mr.  Nathaniel  Lombard 
are  flexibility,  absence  of  relay  or  intermediate  valves, 
economy  in  floor  area  and  the  use  of  remote-control  equip¬ 
ment  which  allows  the  governor  to  be  started  from  any 
distant  pioint  to  which  wires  have  been  connected.  The 
motor  of  the  controlling  equipment  is  a  small  direct-current 
machine  wound  usually  for  operation  on  the  standard  of 
1 00- volt  station  circuits  but  capable  of  being  wound  for 
use  on  circuits  from  storage  batteries.  The  valve  which 
controls  the  supply  of  oil  to  the  rotary  piston  is  operated 
directly  from  the  revolving  top  and  is  large  enough  to 
supply  the  cylinder  directly  without  the  use  of  any  inter¬ 
mediate  arrangement.  The  flexibility  of  the  governor  is 
due  to  the  fact  that  the  rotary  piston  shaft  is  so  arranged 
as  to  make  several  turns  or  any  part  of  one  turn  and  can 
be  coupled  directly  to  the  gate  shaft  without  the  use  of 
gears,  links,  chain  or  wire  rope. 

The  pump  used  to  maintain  pressure  was  also  designed 
by  Mr.  Lombard.  It  is  of  the  inclosed  triplex  plunger 
type.  There  are  no  valves  on  the  suction  side,  a  port  being 


Remote-Controlled  Hydraulic  Governor. 


cut  through  the  guides  near  the  u'pper  end,  which  is  open 
when  the  plunger  is  in  the  extreme  upward  position  and 
is  closed  when  the  plunger  travels  downward. 

The  flywheel  governor  serves  to  actuate  the  lever  at¬ 
tached  to  the  valve  .controlling  the  movement  of  a  rotary 
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piston  consisting  of  ineclianically  operated  vanes  attached  to 
the  main  governor  shaft. 

The  governor  is  equipped  with  a  relaying  or  anti-racing 
mechanism  operated  from  the  governor  shaft  by  worm-and- 
gear  mechanism,  its  movement  being  in  a  decreasing  pro¬ 
portional  ratio  to  the  increase  of  load;  in  other  w’ords,  the 
greater  the  load  change,  the  less  the  relaying  effect.  The 
large  hand-wheel  at  the  right  is  provided  for  operating  the 
wheel  gates  manually  when  desired.  There  is  also  pro¬ 
vided  a  safety  device  to  prevent  any  dangerous  action  of 
the  governor  in  case  the  driving  belt  should  run  off  or 
break  by  holding  the  gates  in  a  normal  position,  neither 
closing  nor  opening  them  until  the  hand-wheel  is  used. 

The  governor  is  made  at  present  in  two  styles,  one 
being  horizontal  and  the  other  vertical,  of  which  the  latter 
reejuires  very  little  floor  area  and  in  some  cases  can  be 
mounted  on  the  end  or  the  side  of  the  wheel  case.  It  de¬ 
velops  about  10.000  ft. -lb.  per  second  under  normal  pres¬ 
sure.  It  is  stated  that  plans  have  been  completed  for  a 
governor  of  the  same  design  to  develop  60,000  ft. -lb.  in  one- 
fourth  turn  of  the  piston.  The  governor  is  manufactured 
by  the  Holyoke  .Machine  Company.  Worcester,  Mass. 


In  the  new  Burns  Theater  at  Colorado  Springs  there  is 
a  switchboard  ii  ft.  long  by  7  ft.  high,  of  the  Crouse-Hinds 
manufacture,  located  on  a  reinforced-concrete  gallery  10  ft. 
above  the  stage  floor.  The  dimmers  are  mounted  below  the 
switchboard,  interlocking  with  masters  and  sub-masters. 


LIGHT  ELECTRIC  TRUCK 


.‘\n  electric  truck  which  in  some  details  departs  from  Terminal  Boxes  and  Fuse  Cabinet  for  Theater, 

other  types  has  just  been  delivered  from  the  works  of  the 

Kentucky  Wagon  Manufacturing  Company,  Louisville.  Ky.  Behind  the  board  and  dimmers  are  terminal  boxes  and  fuse 
Particular  attention  has  been  given  to  the  accessibility  of  cabinets.  The  backs  of  these  boxes  and  cabinets,  which  are 
all  parts  and  to  lubrication.  The  controller,  ampere-hour  shown  in  the  illustration,  are  provided  with  doors  for  e.x- 

amination  of  connections.  These  were  built  by  the  Com- 
mill  I -JSLL: " mercial  Switchboard  Manufacturing  Companv,  Denver,  Col. 


MOTOR-DRIVEN  PUNCH  AND  SHEAR  PRESS 


I'Xonomy  of  floor  space  in  machine  shops  is  often  a 
very  important  matter,  particularly  so  wdien  it  is  desired  to 
install  additional  tools.  The  Cleveland  Punch  &  Shear 
Works,  Cleveland,  Ohio,  has  recently  placed  on  the  market 
a  very  compact  electrically  driven  punch  and  shear  press 
which  occupies  a  very  small  floor  area.  This  machine  has 
been  designed  for  heavy  work,  being  able  to  shear  twelve 


Light  Electric  Truck. 

meter,  wiring  terminals  and  lamps  are  made  easily  accessible 
by  the  removal  of  the  panel  at  the  rear  of  the  short  front 
hood.  The  battery  can  be  reached  through  doors  on  either 
side  of  the  battery  conqiartment,  and  through  a  removable 
section  of  the  floor  which  exposes  the  top  of  the  battery  for 
the  purposes  of  taking  hydrometer  readings,  filling  the  cells 
and  attending  to  connections.  The  same  removable  floor 
section  gives  free  access  to  the  countershaft  and  motor. 

Alloy  steel  springs,  hardened  and  ground  grease  bolts  and 
annular  ball  bearings  or  roller  .bearings  on  all  revolving 
journals  are  used.  ^ 


IMPROVED  THEATER  WIRING 


Motor. Driven  Punch  and  Shear  Press, 


Live  years  ago  in  no  theater  in  the  State  of  Colorado 
was  the  electric-light  wiring  ffistalled  in  conduits.  .\t 
present  there  are  seven  such  installations  in  Denver,  two  in 
Colorado  Springs  and  one  in  each  of  eleven  other  cities  in 
the  State.  Other  improvements  in  theater  wdring  are  in 
switchboard  construction,  cabinets,  junction  boxes,  etc.,  all 
with  the  object  of  obviating  the  open  wiring  and  preventing 
mechanical  injury. 


inches  of  1.5-in.  flat  bars  and  to  punch  a  5-in.  hole  in  a 
1.5-in.  plate.  \’arious  attachments  for  angle  shearing,  bar 
shearing  and  punching  are  interchangeable.  It  is  operated 
by  a  25-hp,  230-volt  direct-current  motor  of  the  commutat¬ 
ing-pole  type,  which  is  mounted  above  the  press.  The  elec¬ 
trical  equiprnent  has  been  furnished'^by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 
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ELECTRIC  SERVICE  IN  AGRICULTURE. 


Actual  demonstrations  on  farms  in  ( lermany  have  proved 
that  it  is  practicable  to  use  electrically  driven  motors  for 
sawin^^  wood,  pumping  water,  milking  cows,  separating 
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F  ig.  1 — Outdoor  Substation. 


cream,  making  butter,  chopping,  threshing,  cleaning  of 
grain  and  plowing.  Among  other  uses  to  which  electrical 
energy  may  he  put  are  laundering,  ice-making,  reaping, 
driving  machine  shops,  sewing  machines,  sheep  clippers, 
corn  shellers.  fans  and  labor-saving  devices  in  the  home. 


cost  of  labor  in  this  country  is  from  50  per  cent  to  100 
per  cent  higher  than  it  is  in  Europe,  an  energetic  campaign 
should  be  made  by  every  transmission  company  that  de¬ 
sires  to  develop  this  promising  field  to  the  fullest  extent 
possible. 

I'he  foremost  idea  to  be  kept  in  mind  is  to  supply  energy 
at  the  lowest  possible  cost.  This  must  necessarily  be  the 
case,  as  the  farmers  as  a  rule  do  not  live  in  crowded  com¬ 
munities  and  each  does  not  use  a  very  large  amount  of 
power.  In  the  Middle  West  the  question  of  supplying  the 
energy  by  the  central  stations  is  being  studied  very  care¬ 
fully  and  experience  has  proved  that  it  can  be  su|)plied  from 
the  main  transmission  line  at  a  very  low  cost  i)er  kw-hour 
and  still  allow  the  central  station  a  fair  profit. 

The  practical  application  of  electricity  to  farms  is  not 
confined  exclusively  to  these  large  installations,  but  can  be 
carried  on  to  good  advantage  on  farms  of  very  small  size, 
if  the  situation  is  carefully  analyzed  and  the  first  cost  of 
^upplying  energy  is  not  made  too  high. 

I'or  irrigation  purposes  electric  motors  arc  of  great  serv¬ 
ice,  as  the  pumps  operate  during  only  certain  peri(;ds  of  the 
year  and  at  certain  hours  of  the  day;  at  other  times  they 
can  be  shut  down  and  stored  in  a  safe  place,  the  branch 
line  disconnected  from  the  main  trunk  line,  and  the  core 
loss  of  the  transformers  saved.  If  necessary  the  electrically 
('.riven  pumps  may  be  ^xirtable. 

In  the  states  of  Idaho,  Nevada  and  California  the  trans¬ 
mission  companies  are  tapping  on  their  44,000,  60,000  and 
8o,ooo-volt  lines  and  supplying  energy  for  pumping  work, 
gold  dredging  and  many  uses.  They  are  using  the  outdoor 
type  of  transformers,  the  smaller  size  being  mounted  on  a 
platform  supported  by  three  or  four  poles.  The  high-tension 
side  is  protected  by  horn-type  switches,  fuses  and  lightning 
arresters.  It  is  said  that  these  outdoor  substations  can  be 
installed  at  a  very  low  cost  and  have  operated  very  satis- 


Figs.  2  and  3 — Horn-Gap  Switch,  Lightning  Arresters  and  Fuses  Controlling  Outdoor  Substations. 


and  lighting  buildings.  It  is  of  interest  to  note  that  in  one 
of  the  municipal  farms  located  just  outside  of  Berlin,  Ger¬ 
many,  there  is  installed  and  used  for  farming  purposes 
approximately  500  hp  in  motors. 

One  of  the  discouraging  features  of  farming  in  this 
country  is  the  question  of  labor,  the  scarcity  of  which  has 
caused  many  a  large  farm  to  show  a  deficit,  and  as  the 


factorily.  Complete  lines  of  transformers  equipped  for 
outdoor  service  are  now  available.  Horn-type  apparatus 
has  been  developed  and  improved  until  now  it  is  accepted 
as  safe  and  reliable.  In  Figs,  i  and  2  is  shown  substa¬ 
tion  apparatus  installed  for  outdoor  service.  ..This  ap¬ 
paratus  has  been  developed  by  the  Railway  &  Industrial 
Engineering  Company,  Pittsburgh,  Pa. 


■o 
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Industrial  and  Financial  News 


Although  a  slight  decrease  has  taken  place  in  the 
volume  of  trade  in  the  past  two  weeks,  it  has  oc¬ 
casioned  no  particular  concern  inasmuch  as  a  slow¬ 
ing  down  is  customary  at  this  time  of  the  year — a  mid¬ 
season  period.  Even  if  this  condition  was  not  a  normal 
one,  a  natural  cause  for  conservatism  has  been  furnished  by 
the  uncertainty  attendant  upon  the  national  conventions. 
Confidence  that  business  will  expand  before  the  end  of  the 
year  still  prevails  in  many  parts  of  the  country,  and  the 
existence  at  present  of  several  of  the  factors  that  usually 
foreshadow  a  period  of  good  business  seems  to  be  ample 
justification  for  this  attitude.  The  necessity  for  replenish¬ 
ing  low  stocks  of  merchandise  is  one  factor  of  far-reach¬ 
ing  effect,  while  the  large  increase  in  orders  for  future  de¬ 
livery  may  be  taken  as  a  sign  that  the  outlook  is  regarded 
as  fairly  promising.  Top-notch  activity  in  the  iron  and 
steel  trades  and  maintenance  of  demand  regardless  of 
higher  prices  are  other  indications  that  progress  is  being 
made.  Attention  is  concentrated  at  present  on  the  crops, 
and  here  also  the  outlook  is  good.  Pending  the  crop 
financing  the  money  market  remains  quiet.  Rates  in  New 
York  July  2  were:  Call,  2^2^254  cent;  ninety  days, 
354^3^  per  cent. 


Central  States  Electric  Company  Directors. — Organiza¬ 
tion  of  the  Central  States  Electric  Company,  which  was 
formed  as  a  holding  company  for  70  per  cent  of  the  com¬ 
mon  stock  of  the  Cleveland  (Ohio)  Electric  Illuminating 
Company  secured  by  Harrison  Williams  under  his  offer  of 
$130  per  share,  as  noted  in  these  columns  May  18  and  25, 
IQ12,  is  rapidly  nearly  completion.  Among  the  directors  of 
the  new  company,  in  addition  to  Harrison  Williams,  who 
is  the  guiding  spirit,  are:  R.  E.  Breed,  president  American 
Gas  &  Electric  Company;  Edwin  M.  Bulkley,  of  Spencer 
Trask  &  Company;  Anson  W.  Burchard,  of  the  General 
Electric  Company;  De  Forest  Candee,  president  Federal 
Utilities,  Inc.;  George  A.  Galliver,  vice-president  Republic 
Railway  &  Light  Company,  all  of  New  York;  Parmelee  W. 
Herrick,  of  Herrick,  Parmelee  &  Crawford,  Cleveland; 
Robert  Lindsay,  general  manager  Cleveland  Electric  Illu¬ 
minating  Company;  Robert  C.  Morse,  of  Jackson  &  Curtis, 
Boston;  James  Richardson,  of  Richardson  &  Clark,  Provi¬ 
dence,  R.  I.,  and  Samuel  Scovil,  vice-president  of  the  Cleve¬ 
land  Electric  Illuminating  Company.  The  Central  States 
Electric  Company,  with  acquisition  of  70  per  cent  of  the 
stock  of  the  Cleveland  company,  will  have  outstanding 
$3,611,000  7  per  cent  preferred  stock,  of  an  authorized  issue 
of  $30,000,000,  and  $4,334,400  common  stock  of  an  authorized 
issue  of  $10,000,000.  In  addition  to  the  above,  the  company 
will  also  have  outstanding  $4,333,000  ten-year  5  per  cent 
notes,  of  an  authorized  issue  of  $6,000,000.  The  Guaranty 
Trust  Company  and  Spencer  Trask  &  Company  have  pur¬ 
chased  these  notes  and  will  offer  them  publicly  within  a 
short  time,  at  a  price  to  yield  5.75  per  cent.  Additional 
notes  may  be  issued,  at  the  rate  of  about  $77.32  par  value 
in  notes  for  each  additional  $100  par  value  of  Cleveland 
Electric  Illuminating  stock  deposited  with  the  trustee.  They 
are  convertible  at  par  into  7  per  cent  preferred  stock  of 
the  company  at  105  at  any  time.  The  Cleveland  Electric 
Illuminating  Company  has  recently  closed  a  ten-year  con¬ 
tract  with  the  Cleveland  Electric  Railways  Company  to 
supply  the  latter  with  additional  energy  required,  as  noted 
in  these  columns  June  8,  and  in  this  connection  a  14,000- 
kw  equipment  is  to  be  installed  shortly  by  the  lighting  com¬ 
pany. 

Hall  Signal  Reorganization  Plan  Modified. — After  con¬ 
sideration  of  the  suggestions  made  by  several  stockholders 
that  in  the  reorganization  of  the  Hall  Signal  Company  the 
preferred  stock  of  the  new  company  to  be  formed  under  the 
plan  outlined  in  these  columns  April  6  should  be  sold  to 
stockholders  at  less  than  par,  the  readjustment  committee 
has  decided  to  modify  its  plan  and  will  offer  the  new  pre¬ 
ferred  shares  at  the  rate  of  $80  for  each  $100  of  the  old 
stock.  Each  stockholder  is  entitled  to  subscribe  by  July 


15,  1912,  for  an  amount  of  the  new  stock  equal  to  62}4 
per  cent  of  his  stock  in  the  old  concern.  Under  the  modi¬ 
fied  plan,  each  stockholder  will  receive  $125  of  new  pre¬ 
ferred  stock  and  $200  of  new  common  stock  for  each  $100 
subscription.  To  effect  this  change  the  amount  of  new 
preferred  stock  will  be  increased  by  $250,000  to  $2,2250,000, 
of  which  $1,250,000  will  be  sold  and  $1,000,000  will  be  re¬ 
tained  in  the  treasury.  The  committee  states  that  it  has 
voluntarily  relinquished  its  claims  to  $500,000  of  common 
stock  which  was  to  have  been  paid  to  the  committee  and  its 
counsel  for  expenses  and  services  under  the  original  plan. 
This  amount  of  common  stock  will  be  divided  among  the 
stockholders  of  the  Hall  Signal  Company.  An  underwrit¬ 
ing  syndicate  formed  to  carry  out  the  plan  has  agreed  to 
take  over  the  stock  of  the  new  company  not  subscribed  for 
by  the  present  stockholders,  on  terms  practically  the  same 
as  those  offered  to  the  latter.  Each  member  of  the  under¬ 
writing  syndicate  will  receive,  however,  a  commission  of 
50  per  cent  in  common  stock  and  5  per  cent  in  cash. 

A  Westinghouse  Company  to  Deal  in  Securities. — In  ac¬ 
cordance  with  the  plans  of  Guy  E.  Tripp,  chairman  of  the 
board  of  the  Westinghouse  Electric  &  Manufacturing 'Com¬ 
pany,  to  organize  a  subsidiary  corporation  along  the  same 
lines  as  the  Electiic  Bond  &  Share  Company,  operated  by 
the  General  Electric  Company,  of  which  mention  was  made 
in  the  Electrical  World  May  18,  1912,  a  syndicate  composed 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
the  Equitable  Trust  Company  and  William  Morris  Imbrie 
&  Company,  of  New  York,  has  taken  over  the  Electric 
Properties  Company,  as  a  medium  for  dealing  in  the  se¬ 
curities  of  public  service  corporations.  The  Electric  Prop¬ 
erties  Company  was  incorporated  in  New  York  in  May, 
1906,  to  finance  and  develop  electric  lighting  and  traction 
companies.  Its  authorized  capitalization  consists  of  $6,000,- 
000  common  stock  and  $6,000,000  6  per  cent  cumulative  pre¬ 
ferred  stock.  The  Westinghouse  Machine  Company  has 
controlled  the  Electric  Properties  Company  through  own¬ 
ership  of  $5,000,000  of  the  common  stock.  Through  own¬ 
ership  of  the  entire  capital  stock  of  Westinghouse,  Church, 
Kerr  &  Company,  the  Electric  Properties  Company  has 
carried  on  a  general  engineering  and  construction  business. 
Enlargement  of  the  company’s  field  of  operation  and  ac¬ 
quisition  of  new  properties  are  among  the  plans  of  the  syn¬ 
dicate. 

Additions  to  Generating  Stations. — Recent  orders  placed 
with  the  General  Electric  Company  for  power-house  equip¬ 
ment  include  one  from  the  Mount  Whitney  Power  &  Elec¬ 
tric  Company,  of  Visalia,  Cal.,  for  a  937-kva  turbo-gener¬ 
ator,  with  a  25-kw  exciter  set  and  switchboard.  The  East¬ 
ern  Michigan  Power  Company,  of  Jackson,  Mich.,  has  re¬ 
cently  placed  an  order  with  the  same  manufacturer  for  one 
250-kw,  7200/720  volt  and  one  43-kw,  5000/ 2500-500/250-volt 
regulator  and  ten  oil  switches  and  panels.  Three  7S0-kva, 
22.000/2400-volt  transformers  have  been  ordered  by  the 
Great  Western  Power  Company  for  a  substation  at  Sacra¬ 
mento,  Cal.  One  200-hp  motor,  six  induction  motors  in 
ratings  ranging  from  2  hp  to  75  hp  and  a  switchboard  have 
been  ordered  by  the  Yuba  Contracting  Company,  San 
Francisco,  Cal.,  for  installation  on  a  river  dredge  at  Sump¬ 
ter,  Ore. 

May  Dissolve  Telephone  Manufacturing  Company. — A 
special  meeting  of  the  stockholders  of  the  Stromberg-Carl- 
son  Telephone  Manufacturing  Company,  of  Rochester,  N. 
Y.,  manufacturer  of  telephone  apparatus  and  of  aerial  and 
underground  cable,  has  been  called  for  July  29  to  vote  upon 
a  proposition  to  dissolve  the  corporation  forthwith.  This 
action  has  been  under  consideration  since  June  i,  when  a 
conference  was  held  between  the  stockholders  and  the 
board  of  directors  as  to  the  future  policy  of  the  company. 
As  a  result  of  this  meeting  a  committee  was  appointed  to 
go  over  the  affairs  of  the  company  with  the  directors  to 
determine  what  course  to  pursue.  This  committee  has  now 
reported  that  in  its  judgment  the  property  and  business  of 
the  company  should  be  put  in  liquidation. 
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Status  of  Electric  Bond  &  Share  Company. — Since  its  in-  70,000.  The  bonds  are  a  direct  first  lien  on  all  artiticial  gas 
corporation  in  February,  1905,  until  Dec.  31,  1911,  the  Elec-  and  electric  service  property  now  owned  or  hereafter  ac- 
tric  Bond  &  Share  Company  has  earned  a  total  gross  in-  quired,  and  are,  through  deposit  of  securities,  a  first  lien  on 
come  aggregating  $3,934,777.  Expenses  and  commissions  in  the  natural-gas  properties.  The  authorized  issue  is  $3,000,- 
that  time  amounted  to  $903,213  and  the  net  income  to  000,  of  which  $1,500,000  is  outstanding.  The  remainder  can 
$3,031,564.  Total  preferred  dividends  were  $682,500  and  be  issued  for  only  75  per  cent  of  the  cost  of  permanent  ex¬ 
common  dividends  were  $400,000,  leaving  a  surplus  income  tensions  and  improvements,  when  the  annual  net  earnings 

of  $1,949,064.  The  net  surplus  earned  as  of  Dec.  31,  1911,  are  twice  the  interest  charges,  including  those  on  bonds  to 

was  $1,873,624,  which,  with  a  surplus  of  $440,599  at  com-  be  issued.  The  franchises  of  the  company,  except  those  for 
mencement  of  the  business,  made  an  aggregate  surplus  on  natural  gas,  which  extend  until  1936,  are  regarded  as  unlim- 
Jan.  I,  1912,  of  $2,314,223.  The  company  was  organized  by  ited  in  duration.  Net  earnings  of  the  company  in  the  fiscal 

the  General  Electric  Company  with  an  authorized  capital  year  ended  March  31,  1912,  after  deducting  taxes,  were 

of  $2,000,000  5  per  cent  cumulative  preferred  stock  and  an  $144,305;  bond  interest  was  $75,000,  and  balance,  to  surplus, 
equal  amount  of  common  stock.  The  latter  is  owned  by  the  was  $69,305. 

General  Electric  Company.  The  purpose  of  the  company  Montgomery  (Ala.)  Light  &  Traction  Company  In¬ 
is  to  take  a  financial  interest  in  electric  light  and  water-  creases  Stock.— A  certificate  increasing  the  authorized  cap- 
power,  gas  and  street-railway  enterprises,  to  buy,  sell  and  jtal  stock  of  the  Montgomery  (Ala.)  Light  &  Traction 
hold  securities  of  such  properties  and  to  act  as  fiscal  agent  Company  from  $1,000,000  to  $2,000,000  has  been  filed.  This 
for  companies  controlling  and  operating  such  properties.  increase  was  voted  by  the  stockholders  on  March  28.  It 
It  also  furnishes  the  necessary  capital  and  manages  con-  jg  understood  that  the  increase  is  for  the  purpose  of  reim- 
solidations  and  reorganizations  of  such  enterprises.  The  bursing  Richard  Tillis,  who  was  principal  owner  of  an  elec- 
company  has  no  authorized  or  outstanding  bonded  indebted-  trie-light  business  in  Montgomery,  which  was  merged  with 
ness.  At  a  special  meeting  of  the  stockholders  on  Jan.  22,  the  Montgomery  Traction  Company  to  form  the  Mont- 
1912,  as  noted  in  these  columns  Jan.  27,  the  authorized  gomery  Light  &  Traction  Company,  as  mentioned  in  these 
amount  of  capital  stock  was  increased  from  $2,000,000  to  columns  Jan.  6,  1912,  for  personal  expenditures  in  the  com- 
$5,000,000  of  each  class  and  the  preferred  was  made  cumu-  pany’s  behalf.  A  new  5000-kw  steam-turbine  plant  was  part 

lative  at  6  per  cent  instead  of  5  per  cent.  Subsequent  to  qJ  power-station  equipment  completed  by  Mr.  Tillis  and 

that  date  there  has  been  issued  $1,500,000  preferred  and  turned  over  to  the  new  company.  The  company  has  re- 
$1,500,000  common  stock,  and  all  of  both  classes  of  stock  cently  filed  a  new  mortgage  on  its  property  for  $5,000,000 
was  purchased  by  the  General  Electric  Company  at  par  for  -  pgj.  cent  first-mortgage  bonds,  of  which  $1,000,000  have 
cash.  Dividends  at  the  rate  of  8  per  cent  are  being  regu-  been  issued.  The  bonds  have  not  been  sold,  but  the  $1,000,- 
larly  paid  on  the  common  stock.  000  issued  have  been  deposited  as  security  for  an  issue  of 

June  Incorporations  Show  Increase. — Compilation  by  the  $650,000  two-year  6  per  cent  notes  which  were  recently 
Journal  of  Commerce,  New  York,  shows  that  papers  filed  in  sold  to  the  Guaranty  Trust  Company,  of  New  York,  and  to 
the  Eastern  States  in  June  for  companies  with  an  author-  which  reference  was  made  in  the  Electrical  World  June  22, 
ized  capital  of  $1,000,000  or  over  aggregated  $280,250,000.  1912. 

This  total  represents  an  increase  of  $134,966,000  over  May,  Toledo  Railway  &  Light  Reorganization  Plans  Rejected, 
and,  compared  with  June,  1911,  an  increase  of  $127,700,000.  — At  a  meeting  June  27  members  of  the  stockholders’  pro- 

Charters  taken  out  during  the  month  by  other  companies  tective  committee  of  the  Toledo  Railway  &  Light  Com- 

with  an  individual  capital  of  $100,000  or  over,  but  less  than  pany  rejected  the  alternative  plans  for  reorganization  sub- 
$1,000,000,  including  states  other  than  those  in  the  East,  mitted  by  the  bondholders’  committee  to  which  reference 

brought  the  total  for  June  up  to  $393,948,000,  which  com-  was  made  in  these  columns  last  week.  The  stockholders’ 

pares  with  $239,531,999  in  May  and  with  $232,900,000  in  committee  objected  to  these  plans  on  the  ground  that  they 
June,  1911.  Since  Jan.  i  the  output  of  new  companies  with  were  entirely  too  drastic  as  regards  the  interests  of  the 
$1,000,000  capital  or  over  in  the  Eastern  States,  including  stockholders,  requiring  the  latter  to  raise  a  much  larger 
the  filing  of  increases  in  capital,  amounted  to  $1,178,889,000  amount  of  new  capital  than  they  consider  necessary.  It  is 
against  $1,042,964,000  in  1911  and  $1,544,692,400  in  the  cor-  understood  that  attempts  will  be  made  to  bring  the  two 
responding  period  of  1910.  The  grand  total  of  all  com-  committees  together  again  in  the  near  future, 
panies  incorporated  in  the  first  six  months  of  this  year  Independent  Telephone  Company  Incorporated  in  Ken- 
with  a  capital  of  $100,000  or  over,  including  States  other  tucky.— The  Christian-Todd  Telephone  Company,  with  a 
than  those  in  the  East,  amounted  to  $1,760,186,499,  as  com-  capital  stock  of  $1,000,000,  divided  into  $750,000  common  and 
pared  with  $1,622,194,750  in  the  first  half  of  1911,  and  with  $25,000  preferred,  has  filed  articles  of  incorporation  at  Hop- 

$1,870,307,240  in  1910.  Among  the  large  public  utility  com-  kinsville,  Ky.,  where  its  home  office  will  be  located.  The 

panies  incorporated  in  the  East  in  June  were  the  $50,000,000  new  concern  has  rights  to  own  and  operate  telephone  and 

Continental  Public  Service  Company  and  the  $40,000,000  telegraph  lines  for  200  years  unless  sooner  dissolved.  J.  M. 

American  Public  Utilities  Company.  B.  Hoxey  and  R.  E.  Hastings,  of  Atlanta;  R.  E.  Cooper  and 

United  Wireless  Assets  Transferred  to  Marconi  Com-  F.  G.  Hoge,  of  Hopkinsville;  B.  B.  Petrie,  of  Elkton,  Ky., 

pany. — On  June  29  the  assets  of  the  United  Wireless  Tele-  and  J.  B.  Hoge,  of  Cleveland,  Ohio,  are  the  incorporators, 

graph  Company  were  turned  over  to  the  Marconi  Wireless  Dominion  Power  &  Transmission  Company  (Ont.)  Sold.— 
Telegraph  Company  of  America,  and  according  to  the  lat-  It  is  understood  that  the  Dominion  Power  &  Transmission 
ter  the  affairs  of  the  merged  companies  are  now  proceeding  Company,  of  Hamilton,  Ont.,  has  been  sold  to  the  MacKen- 
as  harmoniously  as  might  be  desired.  The  transfer  was  and  Mann  interests.  It  is  stated  that  stockholders  are 

made  through  the  Wireless  Liquiding  Company,  which  was  to  receive  $125  a  share  for  their  preferred  stock,  $110  a 

formed  to  assist  United  Wireless  stockholders  in  regaining  share  for  their  second  preferred  stock  and  $100  for  each 
some  of  the  loss  sustained  by  them  when  the  affairs  of  share  of  common  stock.  The  company  has  issued:  First 
the  concern  became  involved.  About  $700,000  in  par  value  preferred  stock,  $3,673,100;  second  preferred,  $5,100,000; 
of  Marconi  stock  was  received  by  the  Wireless  Liquidating  common,  $2,608,000;  and  5  per  cent  bonds,  $6,488,000. 
Company  in  payment  for  the  assets  of  the  United  Company.  Puget  Sound  Traction,  Light  &  Power  Company  Re-in- 
This  represents  140,000  shares  of  Marconi  stock  at  par  and  corporated. — On  June  27  stockholders  of  the  Puget  Sound 

will  be  distributed  among  the  holders  of  the  United  Wire-  Traction,  Light  &  Power  Company  voted  to  authorize  re- 
less  stock  who  came  into  the  liquidating  company.  incorporation  under  the  laws  of  Massachusetts  in  accord- 

Citizens’  Light,  Heat  &  Power  Company  (Pa-)  Bonds. —  ance  with  plans  which  were  noted  in  these  columns  June 
First  mortgage  5  per  cent  gold  bonds  of  the  Citizens’  Light.  15.  The  stock  of  the  company  will  be  non-taxable  in  that 
Heat  &  Power  Company,  of  Johnstown,  Pa.,  are  being  of-  State.  «» 

fered  by  Francis  Ralston  Welsh,  of  Philadelphia,  at  loi  and  New  American  Cities  Directors.— Hugh  McCloskey,  pres- 
interest,  yielding  4.92  per  cent.  These  are  due  Nov.  i,  1934,  ident  of  the  New  Orleans  Railway  &  Light  Company,  and 
but  are  callable  on  and  after  Nov.  i,  1914,  at  105  and  interest.  R.  L.  Montgomery,  of  Montgomery,  Clothier  &  Tyler,  of 
The  company  controls  the  entire  artificial  and  natural  gas  Philadelphia,  have  been  elected  directors  of  the  American 
and  practically  the  entire  electric  lighting  and  motor-serv-  Cities  Company,  succeeding  Fernand  Lapeyre,  deceased, 
ice  business  of  Johnstown,  Pa.,  having  a  population  of  over  and  to  fill  a  vacancy. 
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General  Gas  &  Electric  Company  Organized  to  Acquire 
Vermont  and  Ohio  Properties. — W.  S.  Barstow  &  Com¬ 
pany,  Inc.,  of  50  Pine  Street,  New  York,  consulting  engi¬ 
neers,  who  are  engaged  in  the  managing  and  financing  of 
pul)lic  utilities  companies,  have  organized  the  General  Gas  & 
Electric  Company  under  the  laws  of  Maine  to  take  over  a 
number  of  gas.  electric  lighting  and  traction  properties  in 
Vermont  and  Ohio.  \V.  S.  Barstow  is  president  of  the 
new  concern,  and  the  names  of  the  other  officers  and  the 
directors  will  be  announced  shortly.  The  General  Gas  & 
Electric  Company  has  an  authorized  capitalization  of  $10,- 
000,000  common,  $10,000,000  6-7  per  cent  cumulative  pre¬ 
ferred  stock  and  $20,000,000  first-mortgage  5  per  cent  sink¬ 
ing-fund  convertible  gold  bonds  due  1932.  Of  the  stock, 
$2,600,000  of  the  common  and  $1,300,000  of  the  preferred 
are  to  be  issued,  while  $1,400,000  of  the  bonds  w’ill  be  out¬ 
standing.  The  companies  which  will  be  taken  over  by  the 
General  Gas  &  Electric  Company,  all  of  which  will  be  con¬ 
trolled  and  managed  by  W.  S.  Barstow'  &  C<»mpany,  Inc., 
are  the  Western  \’ermont  Light  &  Power  Company  and  the 
Northwestern  Ohio  Railway  &  Power  Company.  The  first- 
named  company  will  own  and  operate  the  hydroelectric 
l)lant  at  Carver’s  Falls.  \'t..  now  known  as  the  Fair  Haven 
Electric  Company,  and  w'ill  also  operate  under  lease  the 
Rutland  (Vt.)  Railw'ay,  Light  &  Power  Company.  The 
Northwestern  Ohio  Railway  &  Power  Company  will  pur¬ 
chase  the  Toledo,  Port  Clinton  &  Lakeside  Railroad,  w'hich 
w'as  recently  acquired  by  W.  S.  Barstow  &  Company.  The 
electric  railway  is  57  miles  in  length,  running  from  a  ter¬ 
minal  station  in  the  city  of  Toledo  over  the  lines  of  the 
Toledo  Railway  &  Light  Company  through  the  towns  of 
Genoa,  Elmore,  Oak  Harbor,  Port  Clinton,  Lakeside  and 
Marblehead  to  Bay  Point,  Ohio.  From  the  eastern  ter¬ 
minus  connection  is  made  by  ferry  with  Sandusky  and 
<.'edar  Point.  In  addition  to  its  railway  interests,  the  com¬ 
pany  also  does  an  electric-light  and  motor-service  business 
in  a  number  of  the  towns  named  above.  Its  central  station 
is  located  on  Lake  Erie  near  Port  Clinton  and  has  a  rated 
output  of  2000  hp.  This  will  be  doubled  this  summer  by 
the  installation  of  a  new  steam  turbine  unit  which  will 
enable  the  company  to  take  care  of  the  new  business  now- 
in  sight.  The  various  holdings  of  the  Vermont  companies 
include  two  water-pow'cr  stations  with  a  total  rated  output 
of  about  5000  hp,  now  in  operation,  together  with  the  con¬ 
trol  of  other  water  rights,  some  of  which  are  already  par¬ 
tially  developed.  According  to  statements  of  W.  S.  Bar¬ 
stow  &  Company,  whose  engineering  department  has  made 
a  careful  investigation  of  all  of  the  properties,  all  of  the 
water  rights  held  by  the  Vermont  companies  will  yield 
under  full  development  a  maximum  output  of  about  20,000 
hp,  which  will  be  available  throughout  the  year  on  account 
of  the  favorable  geographical  location  of  the  several  units 
comprising  the  whole  and  the  provision  that  has  been  made 
for  abundant  storage  facilities.  The  additional  facilities 
will  he  developed  gradually  as  increases  in  the  company’s 
business  require.  The  Rutland  company  ow’ns  and  main¬ 
tains  in  reserve  two  steam  stations  aggregating  1300  hp. 
It  also  owns  a  gas  plant  in  Rutland  and  33  miles  of  electric 
railway  serving  Rutland,  Rutland  Center,  West  Rutland, 
Castleton,  Hydeville,  Fair  Haven,  Poultney  and  intervening 
territory,  with  a  branch  to  an  amusement  park  ow'ned  by 
the  company  on  Lake  Bomoseen.  The  various  public 
service  properties  in  V’ermont  and  Ohio  now  serve  a  popu¬ 
lation  of  about  275.000.  The  acquisition  of  additional  prop¬ 
erties  is  now  under  consideration,  and  it  is  expected  that 
these  will  he  taken  over  by  the  fall.  According  to  estimates 
by  W.  S.  Barstow  &  Company,  the  net  earnings  of  the  con¬ 
stituent  properties  during  the  coming  year  w'ill  be  about 
$235,000. 

Eastern  Texas  Electric  Company  Declares  Initial  Divi¬ 
dend. — An  initial  semi-annual  dividend  of  $3  per  share  was 
recently  declared  by  the  Eastern  Texas  Electric  Company 
on  its  $850,000  6  per  cent  cumulative  preferred  stock.  This 
was  payable  July  i  to  holders  of  record  June  29.  The  com¬ 
pany  was  incorporated  in  Maine  in  December,  iQii,  and 
owns  the  entire  capital  stock  of  the  Beaumont  (Tex.)  Elec¬ 
tric  Light  &  Power  Company.  The  latter  was  incorporated 
in  Texas  on  Nov.  15.  1911,  with  $880000  authorized  capital 
stock,  as  the  successor  to  the  Beaumont  Ice.  Light  &  Re¬ 
frigeration  Company.  An  income  statement  of  the  Eastern 


Texas  Electric  Company  for  the  first  six  months  of  oper¬ 
ation  shows  gross  returns -of  •  $87,843;  operating  expenses, 
$37,465;  taxes,  $2,069;  preferred  dividends,  $25,500;  and  sur¬ 
plus,  $22,809. 

Bell  Telephone  Managers. — A  new  plan  for  conducting 
the  systems  of  the  Bell  Telephone  Company  in  the  central 
division,  which  comprises  Ohio,  Indiana,  Michigan,  Illinois 
and  Wisconsin,  became  effective  July  i.  Under  this  plan 
each  state  is  to  be  in  charge  of  a  separate  general  manager. 
The  following  state  managers  have  been  appointed:  For 
Illinois,  B.  F.  Hill;  Indiana,  L.  N.  Whitney;  Ohio,  E.  A. 
Reed;  Michigan,  A.  von  Schlegell;  Wisconsin,  H.  O.  Sey¬ 
mour.  These  managers  will  be  under  the  direction  of  Vice- 
I’resident  Burt. 

Will  Promote  Public  Utility  Projects. — The  Jersey  In¬ 
dustrial  Company  has  been  incorporated  in  New  Jersey 
with  an  authorized  capital  of  $1,000,000  to  promote  and  de¬ 
velop  water,  electric  light,  heat  and  power  plants.  The  in¬ 
corporators  are  Albert  H.  Clarke,  of  Brooklyn,  Frank  B. 
Shannon,  of  Wilkinsburg,  Pa.,  and  Harry  A.  Otjen,  of  Jer¬ 
sey  City,  where  the  office  of  the  company  will  be  located. 

Union  Electric  Light  &  Power  Company  (St.  Louis) 
Bonds  Listed. — The  New  York  Stock  Exchange  has  listed 
$879,000  additional  refunding  and  extension  mortgage 
twenty-five-year  5  per  cent  bonds  of  the  Union  Electric 
Light  &  Power  Company,  of  St.  Louis,  with  authority  to 
add  $121,000  on  notice  of  sale,  making  a  total  of  $6,500,000 
listed. 

Southwestern  Telephone  &  Telegraph  in  Anti-Trust  Suit. 

— Suit  is  to  be  brought  against  the  Southwestern  Telephone 
&  Telegraph  Company,  which  operates  in  Arkansas  and  is 
the  Bell  Telephone  interest  in  the  Southwestern  States,  for 
alleged  violation  of  the  anti-trust  act. 

Ford,  Bacon  &  Davis. — Charles  F.  Uebelacker,  Charles 
N.  Black  and  William  von  Phul  have  been  admitted  to  part¬ 
nership  in  the  engineering  firm  of  Ford,  Bacon  &  Davis. 
115  Broadway,  New  York. 
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Copper; 

. - June  25- - ^ 

, - Tulv  1 - 

Standard: 

Bid.  .Asked. 

Bid.  .Asked. 

Spot  . 

.  16.75  17.50 

16.87  54  1  7.37'/ 

Tunc  . 

.  16.75  17.50 

July  . 

.  16  8754  17.3754 

17.66  17.s6 

•August  . - 

.  17.00  17.3254 

17.00  17.50 

September  . 

.  17.00  17.3254 

17.30  17.35 

London  quotation; 

£  s  d 

£  s  d 

Standard  copper,  spot.... 

.  77  2  6 

77  7  6 

Standard  copper,  futures. 

.  78  0  0 

78  5  0 

Prime  I  ake . 

.  17.20  to  17.40 

17.50 

Electrolytic  . 

.  17.10  to  17.30 

17.50 

Casting  . 

.  17.00 

17.15 

Copper  wire,  base . 

.  18.75 

18.75 

Lead  . 

.  4.50 

4.50 

Sheet  zinc,  f.o.b.,  smelter. 

.  8.65 

8.65 

Spelter,  spot . 

.  7.10 

7.15 

Nickel  . 

.  39.00  to  40.00 

39.00  to  40.00 

.Aluminum: 

No.  1  pure  ingot . 

.  21  to  22 

21  to  22 

Rods  and  wire,  base . 

.  31 

31 

Sheets,  base . 

.  33 

33 

Heavy  copper  and  wire.... 

OLD  MET.ALS. 

.  16.50 

16.50 

Brass,  heavy . 

.  10.25 

10.25 

Brass,  light . 

.  8.50 

8.50 

1  ead,  heavy . 

.  4.25 

4.25 

Zinc,  scrap . 

.  5.75 

5.75 

COPPER  EXPORTS  IN  JUNE. 


Total  tons,  including  June  25 . 18,961 


STOCK  MARKET  PRICES. 


-Mlis-Chaliners  . 

Allis-Chalmers,  pf . 

.Amalgamate.!  Copper . 

Amer.  Te'.  &  Tel . 

Boston  Edison . . 

Commonwealth  Edison . 

Electric  Storage  Battery . 

General  Electric. . 

Mackay  Companies . 

Mackay  Companies,  pf . 

Philadelphia  Electric . 

Western  Union . 

Westinghouse  1. . . . . . ^ 

Westinghouse,  pf . 


June  29 . 26,347 


Tune  26. 

Tuly  2. 

54* 

2'/j* 

2G* 

. .  8654 

8544 

.  .  14644 

14544 

. .  290* 

290* 

. .  139 

13854 

55 

5554 

..  174'/5 

180 

..  87^ 

8844 

.  .  69W 

6944* 

..  22^ 

2254 

..  83 

8244 

..  7454 

77 

117* 

121* 

•Last  price  quoted. 
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Personal 

Mr.  John  McWilliam,  a  graduate  of  Throop  Polytechnic 
Institute,  has  been  appointed  city  engineer  of  South  Pasa¬ 
dena,  Cal. 

Mr.  R.  A.  Field  has  resigned  as  superintendent  of  the 
Rome  (N.  Y.)  Gas,  Electric  Light  &  Power  Company  and 
will  move  to  Frankfort,  Ky.,  on  Aug.  i. 

Dr.  Henry  Smith  Carhart,  who  from  1872  to  1886  was 
professor  of  physics  at  Northwestern  University  and  later 
professor  and  emeritus  professor  at  the  University  of 
Michigan,  had  conferred  upon  him  the  degree  of  doctor  of 
science  by  the  Northwestern  University  at  its  recent  com¬ 
mencement. 

Mr.  Theodore  N.  Vail,  president  of  the  American  Tele¬ 
phone  &  Telegraph  Company,  has  presented  to  the  Massa¬ 
chusetts  Institute  of  Technology  the  Dering  Library,  val¬ 
ued  at  $100,000.  This  library  was  collected  by  Mr.  George 
Edward  Dering,  of  Lockleys,  Herts.,  England,  and  is  said 
to  cover  all  electrical  publications  issued  during  the  past 
sixty  years. 

Mr.  Albert  B.  Morton  has  resigned  as  manager  and  su¬ 
perintendent  of  the  Municipal  Electric  Light  &  Gas  Plant, 
Wakefield.  Mass.,  to  become  superintendent  of  the  Rome 
( N.  V.)  Gas.  Electric  Light  &  Power  Company,  with  which 
he  w'as  formerly  associated  for  three  years.  During  the 
past  seventeen  years  Mr.  Morton  has  been  identified  with 
gas  and  electric  companies  in  Detroit,  Mich.;  Ontario, 
Can.;  Rome,  N.  Y.;  Bowling  Green,  Ohio,  and  Wakefield, 
Mass. 

Dr.  Charles  F.  Brush  has  received  the  degree  of  doctor 
of  science  from  the  University  of  Michigan,  from  which 
he  was  graduated  in  1869  and  which  later  conferred  upon 
him  the  degree  of  M.S.  Western  Reserve  University  has 
conferred  on  him  the  degrees  of  Ph.D.  and  LL.D.  The 
French  government  in  1881  decorated  Dr.  Brush  for  his 
achievements  in  electrical  science,  and  the  American 
Academy  of  Art  and  Science  in  1887  awarded  to  him  the 
Rumford  medal,  its  highest  honor. 

Mr.  Charles  F.  Uebelacker,  recently  admitted  to  part¬ 
nership  in  Ford.  Bacon  &  Davis,  was  graduated  from 
Princeton  University  in  1899  as  electrical  engineer.  For 
the  next  few  years  he  was  employed  by  various  manufac¬ 
turing  and  electrical  concerns,  having  been  chief  engineer 
of  the  Short  Electric  Railway  Company  and  the  Brush 
Manufacturing  Company.  Cleveland;  electrical  engineer  of 
the  Consolidated  Traction  Company  of  New  Jersey,  and 
later  chief  engineer  and  manager  of  the  Peckham  Truck 
Company,  Kingston,  N.  Y.  In  1899  he  became  connected 
with  the  firm  of  Ford,  Bacon  &  Davis,  in  charge  of  the 
operation  of  the  Elmira  Water,  Light  &  Railroad  Com¬ 
pany  as  vice-president  and  general  manager.  In  1901  he 
joined  the  organization  of  the  firm  in  New  York,  and  since 
1902  he  has  been  its  chief  engineer. 

Mr,  Charles  N,  Black,  of  the  firm  of  Ford,  Bacon  & 
Davis,  graduated  from  Princeton  University  as  electrical 
engineer  in  1890.  From  that  time  until  1899  he  was  in 
the  employ  of  electrical  manufacturing  companies  in  the 
design  and  construction  of  electric-railway  and  electric- 
Hghting  machinery,  having  been  superintendent  of  the 
shops  of  the  Brush  Manufacturing  Company,  Cleveland, 
and  manager  of  the  New  Haven  factory  of  the  Westing- 
house  Electric  &  Manufacturing  Company.  In  1899  he 
became  connected  with  the  engineering  organization  of 
Ford,  Bacon  &  Davis  and  until  1902  was  its  chief  engineer. 
After  the  firm  finished  its  work  of  reconstructing  the  Kan¬ 
sas  City  cable  system  into  an  electric  railway  system,  of 
which  Mr.  Black  was  in  charge,  he  was  appointed  vice- 
president  and  general  manager  of  the  Kansas  City  Railway 
&  Light  Company,  continuing  until  1907,  when  he  assumed 
his  present  position  of  vice-president  and  general  manager 
of  the  United  Railroads  of  San  Francisco. 

Mr.  William  von  Phul,  who  became  partner  in  the  firm 
of  Ford.  Bacon  &  Davis  on  July  i,  was  graduated  from 
Tulane  University  in  1891  as  mechanical  engineer.  During 
the  next  ten  years  he  was  general  superintendent  of  the 
Louisiana  Electric  Light  Company  and  of  the  Edison  Elec¬ 
tric  Company,  New  Orleans,  and  also  of  the  New  Orleans 


&  Carrollton  Railroad,  Light  &  Power  Company.  He  then 
took  charge  of  the  operation  of  the  Cincinnati  Gas  & 
Electric  Company  as  general  superintendent,  and  since 
1905  he  has  been  connected  with  the  engineering  and  op¬ 
erating  forces  of  Ford,  Bacon  &  Davis  at  New  Orleans, 
being  also  vice-president  of  the  American  Cities  Company. 

Mr.  D.  L.  Gaskill,  president  of  the  Greenville  (Ohio) 
Electric  Light  &  Power  Company  and  secretary-treasurer 
of  the  National  District  Heating  .Association,  was  presented 
with  a  handsome  diamond-studded  gold  watch-charm  and 
chain  by  the  members  of  the  heating  association  at  its 
Detroit  convention  June  27,  in  recognition  of  his  untiring 
efforts  for  the  organization’s  advancement.  The  presenta¬ 
tion  was  made  by  Mr.  A.  C.  Rogers,  superintendent  of 
heating  for  the  Toledo  Railways  &  Light  Company,  and 
Mr.  Gaskill  responded  in  a  gracefeul  speech  of  acceptance. 
Mr.  Gaskill  has  served  as  secretary  of  the  heating  asso¬ 
ciation  since  1909.  He  is  perhaps  even  better  known  as 
secretary  of  the  Ohio  Electric  Light  Association,  of  which 
society  he  has  been  secretary  for  tw'elve  years. 

Mr.  Robert  Francis  Pack,  who  was  elected  to  the  presi¬ 
dency  of  the  Canadian  Electrical  Association  at  its  recent 

meeting,  has  been  made 
honorary  president  of  the 
Toronto  Company  Section 
of  the  National  Electric 
Light  Association,  the  for¬ 
mation  of  which  can  be  at¬ 
tributed  largely  to  his  ef¬ 
forts.  Mr.  Pack’s  energetic 
efforts  have  been  instru¬ 
mental  in  increasing  the 
membership  and  interest  in 
the  Toronto  branch  and 
in  influencing  the  Canadian 
association  to  affiliate  with 
the  N.  E.  L.  A.  Mr.  Pack 
is  secretary  and  general 
manager  of  the  Toronto 
Electric  Light  Company, 
R.  F.  PACK  having  previously  been  with 

the  Great  Northern  Tel¬ 
egraph  Company.  He  is  an  associate  member  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers. 


Obituary 


Mr.  A.  E.  Stevens,  manager  of  the  Consumers’  Power 
Company,  Minot,  N.  D.,  died  on  June  22,  as  a  result  of 
injuries  received  in  an  automobile  accident.  He  is  survived 
by  a  widow',  w’ho  was  also  injured  in  the  accident. 

Mr.  Cecil  Brunswick  Smith,  past-vice-president  of  the  Ca¬ 
nadian  Society  of  Civil  Engineers,  died  in  Toronto  on  June 
30  at  the  age  of  forty-eight  years.  He  was  a  graduate  of 
McGill  L’niversity  and  had  specialized  in  hydroelectric 
work. 

Mr.  Richard  T.  Laffin,  vice-president  of  the  Puget  Sound 
Traction,  Light  &  Power  Company,  Seattle,  Wash.,  died  at 
Seattle  on  June  26,  following  an  operation  for  intestinal 
trouble.  Mr.  Laffin  was  very  well  known  in  electric  railway 
and  engineering  circles  in  the  East.  For  many  years  he 
W'as  connected  with  the  Boston  (Mass.)  Elevated  Railway 
and  later  was  general  manager  of  the  Worcester  (Mass.) 
Consolidated  Street  Railway.  He  resigned  from  the  latter 
company  to  become  vice-president  and  general  manager  of 
the  Manila  Electric  Railroad  &  Light  Company,  Manila. 
P.  I.,  and  spent  four  years  in  the  Philippines,  during  which 
lime  he  was  in  charge  of  the  reconstruction  and  electrifica¬ 
tion  of  the  street  railway  lines  in  Manila  carried  out  by  J. 
G.  White  &  Company,  Inc.,  New  York,  N.  Y.  Mr.  Laffin 
returned  to  the  United  States  in  1909  and  became  associated 
w'ith  the  Stone  &  Webster  Management  Association,  Bos¬ 
ton,  Mass.,  in  connection  with  the  Seattle  Electric  Company 
and  other  Puget  Sound  railway  aitd  lighting  properties. 
Early  in  1912  he  was  elected  vice-president  of  the  newly 
organized  Puget  Sound  Traction,  Light  &  Power  Company, 
Seattle,  Wash.,  which  was  incorporated  in  the  interests  of 
Stone  &  Webster  to  effect  a  merger  of  the  properties  which 
they  manage  in  the  Puget  Sound  district. 
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ATTALLA,  ALA. — The  City  Council  has  granted  the  Alabama  Pwr. 
&  Devel.  Co.  a  franchise  to  supply  electricity  for  lamps,  heat  and  motors 
and  also  water. 

GUNTERSVILLE,  ALA. — The  Council  has  engaged  the  J.  B.  McCrary 
Co.,  Atlanta,  to  prepare  plans  for  an  electric-light  plant. 

HUNTSVILLE,  ALA. — The  El.  Bond  &  Share  Co.  has  submitted  a  bid 
to  the  City  Commissioners  for  lighting  the  city.  The  company  is  nego¬ 
tiating  for  the  purchase  of  the  system  of  the  Huntsville,  Chattanooga  & 
Interurban  Ry.,  Lt.  &  Pwr.  Co.  and  if  the  property  is  taken  over  pro¬ 
poses  to  enlarge  the  plant.  It  is  proposed  to  utilize  electricity  generated 
at  Jackson  Shoals  on  the  Little  River.  Webb  Offut  is  representative 
of  the  company 

MOBILE,  .\LA. — The  contract  for  installing  a  lighting  system  for  the 
Mobile  &  Ohio  R.  K.  Co.’s  Pier  3  has  been  awarded  to  the  Southern  El. 
Co.,  Mobile,  for  $2,475. 

COLFAX,  CAL. — Steps  have  been  taken  toward  the  orginization  of 
an  independent  power  and  lighting  company  for  the  purpose  of  supply¬ 
ing  electricity  in  Colfax  and  Clipper  Gap  and  the  ranches  between  the 
two  places,  .Applegate  and  Weimar,  the  summer  resorts  and  the  sani¬ 
tarium  at  Colfax.  Interests  connected  with  the  Colfax  Suburban  Tel. 
Co.  are  interested  in  the  project.  Arrangements  have  been  made  by  the 
Colfax  Suburban  Co.  for  improvements  to  its  system,  including  the 
installation  of  new  instruments,  etc. 

FALL  RIVER  MILLS,  C.AL. — Scott  Mc.Arthur  is  interested  in  an 
enterprise  to  furnish  water  for  the  irrigation  of  a  large  tract  of  land 
in  Shastcr  County.  power  plant  is  also  planned  in  connection  with 
the  irrigation  project. 

GLENDALE,  CAL. — Preliminary  work  has  been  started  by  the  city 
on  the  installation  of  an  ornamental  street-lighting  system  in  the  business 
district,  to  cost  approximately  $15,000. 

HANFORD,  CAL. — The  H.  G.  Lacey  Co.  is  extending  its  electric  serv¬ 
ice  west  of  the  town.  A  transmission  line  is  being  erected  from  Ar- 
mona  to  several  ranches  in  that  district. 

PETALUMA,  C.AL. — The  Great  Western  Pwr.  Co.  has  purchased  a 
site  for  a  substation  in  Petaluma. 

SAN  BERNARDINO,  CAL. — Plans  are  being  prepared  by  the  Santa  Fe 
Co.  for  the  construction  of  an  electric  power  plant  here,  to  cost  about 
$200,000.  The  plant  will  furnish  electricity  for  the  block  signal  systems 
which  are  to  be  installed  on  all  branches  in  Southern  California,  as  well 
as  for  the  local  works. 

SAN  FR.ANCISCO,  CAL. — The  State  Railroad  Commission  has  granted 
the  Great  Western  Pwr.  Co.  permission  to  extend  its  transmission  lines 
and  furnish  electricity  in  Sonoma,  Napa  and  Solano  Counties. 

VVATERV’ILLE,  CONN. — Plans  are  being  prepared  by  the  Watervillc 
Corpn.  for  the  construction  of  a  power  house,  50  ft.  x  110  ft.,  on 
Thomaston  .Avenue.  D.  L.  Summey,  Waterbury,  Conn.,  is  engineer. 

BROOKSVILLE,  FL.A. — The  Brooksville  El.  Lt.  &  Pwr.  Co.  has  con¬ 
tracted  with  the  Florida  Pwr.  Co.,  Ocala,  for  electricity  generated  at  the 
plant  of  the  latter  company  on  Withlocccchee  River,  25  miles  below  Dun- 
nellon.  The  Florida  company  will  extend  its  transmission  line  from  Ista- 
chatta  to  phosphate  mines  at  Croom  and  from  there  to  Brooksville. 

SARASOTA  B.AY,  FLA. — Mrs.  Calvin  S.  Smith,  3982  Lake  Avenue, 
Chicago,  Ill.,  it  is  reported,  is  contemplating  the  installation  of  an  electric- 
light  plant  for  dwelling  at  Sarasota  Bay. 

.ALBANY,  GA. — The  contract  for  the  first  section  of  the  proposed 
ornamental  street-lighting  system  has  been  awarded  to  the  Albany  Elec¬ 
trical  Supply  Co. 

FORT  OGLETHORPE,  GA. — The  contract  for  installing  an  electric¬ 
lighting  system  at  this  post  has  been  awarded  to  the  W.  M.  Perry  El. 
Co.,  Brooklyn,  N.  Y.,  at  $32,487. 

M.ACON,  GA. — The  Georgia  Ry.  &  Pwr.  Co.,  -Atlanta,  has  been  granted 
a  franchise  to  erect  transmission  lines  in  Macon  for  the  distribution  of 
electricity  for  lamps,  heat  and  motors. 

MIDVTLLE,  GA.— The  J.  B.  McCrary  Co.,  Atlanta,  Ga.,  has  been 
engaged  by  the  Council  to  prepare  plans  for  improvements  to  the  electric- 
light  system. 

SAVANNAH,  G.A. — Louis  Brown,  Box  77,  Savannah,  would  like  to 
receive  proposals  for  the  installation  of  an  electric-light  plant  with  suffi¬ 
cient  output  to  supply  50  houses,  10  stores  and  street  lighting. 

SAVANNAH,  G.A. — The  Great  Eastern  Lumber  Co.  is  planning  to  erect 
a  large  lumber  plant,  with  a  daily  capacity  of  150,000  ft.,  near  Savannah. 
The  plans  include  the  installation  of  an  electric  power  plant  to  supply 
electricity  for  lamps  and  motors.  The  mill  will  be  equipped  with  motor- 
driven  machinery.  George  K.  Wentworth,  Chicago,  Ill.,  is  president. 

V’IDALIA,  GA. — The  City  Council  has  engaged  the  J.  B.  McCrary  Co., 
Atlanta,  to  prepare  plans  for  improvements  to  water-works  and  electric- 
light  systems  and  construction  of  sewerage  system. 

NEZPERCE,  IDAHO. — The  Nezperce  Co-operative  Tel.  Co.  is  con¬ 
templating  extensive  improvements  to  its  system,  including  the  erection  of 
a  line  from  Lewiston  to  Nezperce  and  to  Grangeville.  The  cost  of  the 
work  is  estimated  at  about  $10,000. 

BLOOMINGTON,  ILL. — .Arrangements  are  being  made  by  the  Bloom¬ 


ington  &  Normal  Ry.  &  Lt.  Co.  for  the  erection  of  a  transmission  line  19 
miles  along  to  connect  towns  in  the  northern  part  of  McLean  County.  The 
new  line  will  necessitate  the  construction  of  several  smaller  stations 
along  the  route  to  transform  the  current  for  local  distribution.  The 
plants  at  Chenoa,  Gridley  and  El  Paso  will  be  remodeled. 

CARTHAGE,  ILL. — Funds  have  been  contributed  for  the  installation 
of  ornamental  lamps  on  the  Public  Square. 

CHICAGO,  ILL. — The  Union  Lt.  &  Supply  Co.  has  increased  its 
capital  stock  from  $2,500  to  $20,000. 

KEWANEE,  ILL. — The  Kewanee  Home  Tel.  Co.  is  planning  improve¬ 
ments  to  its  system,  including  the  installation  of  7000  ft.  of  cable  and 
additions  to  its  switchboard. 

LYNDON,  ILL. — The  Public  Service  Co.  of  Northern  Illinois  has  ap¬ 
plied  to  the  Village  Board  for  a  franchise  to  furnish  electricity  here. 

MILFORD,  ILL. — The  local  telephone  company  is  planning  to  install 
a  new  switchboard.  R.  C.  Walkup  is  manager. 

PEORIA,  ILL. — The  light  committee  of  the  Uplands  Improvement 
Association  has  reported  favorably  upon  a  plan  to  install  ornamental 
lamps  on  Columbia  Terrace,  Institute  Place  and  Parkside  Drive.  W.  D. 
Hatfield,  A.  S.  Oakford  and  Dr.  Walter  W.  Wyatt  are  interested. 

PORT  BYRON,  ILL. — Steps  have  been  taken  for  the  installation  of 
an  electric-lighting  system  here  to  supply  electricity  for  street  and  com¬ 
mercial  lighting.  It  is  proposed  to  secure  the  service  from  the  People’s 
Pwr,  Co.,  Rock  Island. 

QUINCY,  ILL. — Plans  are  being  prepared  for  an  electric  belt  rail¬ 
way  reaching  over  the  entire  city  of  Quincy,  which  later  will  be  extended 
to  a  point  58  miles  north  of  this  city.  The  new  line  will  be  extended 
northward  from  Quincy  immediately  after  the  belt  line  is  completed  and 
will  be  known  as  the  Quincy  fit  Western  Illinois  Ry.  Co.  Power  for 
operating  the  railway  will  be  furnished  by  the  Mississippi  River  Pwr.  Co., 
of  Keokuk,  la.  Henry  F.  Dayton,  Quincy,  is  president. 

SPRINGFIELD,  ILL. — Plans  are  being  considered  by  the  city  com¬ 
missioners  for  lighting  the  municipal  buildings  with  electricity  generated 
at  the  pumping  station  at  the  river. 

WYOMING,  ILL. — The  Wyoming  El.  Lt.  Co.  has  applied  to  the  Board 
of  Supervisors  of  Stark  County  for  permission  to  erect  a  transmission 
line  from  Wyoming  to  Bradford. 

LAGR.ANGE,  IND. — It  is  stated  that  the  St.  Joseph  Valley  traction 
line,  operating  between  Lagrange  &  Bristol,  a  distance  of  32  miles,  will 
soon  be  equipped  for  electrical  operation.  Electricity  for  operating  the 
railway  will  be  furnished  from  a  power  plant  which  is  being  built  on  the 
Elkhart  River. 

PORTL.AND,  IND. — D.  E.  Bims,  A.  E.  Townsend,  Cleveland,  and  C. 
L.  Smith,  Montpelier,  are  interested  in  the  construction  of  an  electric 
railway  to  extend  from  Portland  and  Marion,  via  Montpelier  and  Fiatt. 

BENNETT,  lA. — Proposals  will  be  received  by  J.  B.  Vaughan,  town 
clerk,  Bennett,  until  July  16  for  furnishing  and  installing  equipment  for 
an  electric-light  plant  as  follows;  One  25-hp  or  35-hp  engine,  using  either 
gasoline,  kerosene  or  distillate  for  fuel;  one  15-kw  or  25-kw,  110-volt  di 
rect-current  generator,  either  belted  or  direct-connected  to  engine;  one 
storage  battery  complete,  capacity  from  100  amp-hr.  to  140  amp-hr. ; 
switchboard;  one  belted  pump  jack,  suitable  for  deep-well  pump  of 
30-in.  stroke,  and  16  40- watt  street  lamps.  All  poles,  fixtures  and  wire 
according  to  plat  on  file  at  the  office  of  the  town  clerk.  Building  and  foun¬ 
dation  will  be  furnished  by  the  town.  Each  bidder  will  be  required  to 
furnish  plans  and  specifications  for  the  above  plant. 

CENTERVILLE,  lA. — An  election  will  be  held  July  18  to  vote  on  the 
proposition  of  granting  the  Southern  Iowa  Trac.  Co.  a  franchise  to  extend 
its  tracks  around  the  Public  Square  and  to  erect  a  power  plant  to  furnish 
electricity  for  its  suburban  system. 

CLARKSVILLE,  lA. — The  local  electric-light  plant  owned  by  Harvey 
Bouton  has  been  sold  to  Messrs.  Sparry  &  Flenkin,  of  Olin.  Robert 
Poisal  is  manager. 

CLINTON,  lA. — Bids  are  being  asked  for  the  installation  of  orna¬ 

mental  lamps  on  Fifth  Avenue  between  Second  and  Third  Streets.  The 
plans  provide  for  18  standards,  carrying  five-lamp  clusters. 

COLUMBUS  JUNCTION,  lA. — Preparations  are  being  made  to  con¬ 
struct  an  electric-light  plant  here,  to  cost  about  $30,000.  R.  D.  Parker. 
Columbus  Junction,  is  superintendent. 

DYSART,  LA. — The  installation  of  an  electric-light  system  in  Dysart 
is  under  consideration. 

FRASER,  lA. — Improvements  will  be  made  to  the  power  house  of  the 
Fort  Dodge,  Des  Moines  &  Southern  R.  R.  Co.  in  Fraser,  including 

erection  of  addition  to  building  and  installation  of  additional  machinery, 
at  a  cost  of  about  $20,000. 

INDIANOLA,  lA. — The  Hawkeye  Tel.  Co.  contemplates  improvements 
to  its  local  system,  to  cost  about  $6,000. 

MARION,  lA. — Application  has  been  filed  by  the  Cedar  Rapids  & 

Iowa  City  Ry.  &  Lt.  Co.  for  a  franchise  to  erect  a  transmission  line 

along  what  is  known  as  the  Dubuque  Road  from  Marion  to  Stone  City, 
via  Springville,  Whittier  and  Viola.  The  company  will  supply  electrical 
service  to  residences  along  the  line  and  also  has  contracts  to  supply  elec¬ 
tricity  to  the  large  stone  quarries  and  crushers  in  Stone  City.  Prepara¬ 
tions  are  being  made  to  increase  the  output  of  the  Marion  power  p'ant. 
A  150-hp  engine  has  been  purchased.  In  Springville  the  energy  will  be 
sold  direct  to  the  company  owning  the  plant  there. 
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MONTICELLO,  lA. — The  Cedar  Rapids  &  Iowa  City  El.  Co.,  Cedar 
Rapids,  has  applied  to  the  Board  of  Supervisors  of  Jones  County  for 
permission  to  erect  transmission  lines  along  the  highways  of  the  county. 
The  company  proposes  to  furnish  electricity  in  Springfield  and  to  the 
quarry  owned  by  T.  A.  Green  &  Sons  at  Stone  City.  Application  has 
also  been  made  for  a  similar  franchise  in  Linn  County. 

SCHLESWIG,  LA. — The  citizens  have  voted  to  establish  an  electric- 
light  plant  here. 

WOODLAND,  lA. — The  Boone  EJ.  Co.,  Boone,  has  been  granted  a 
franchise  to  install  and  operate  an  electric  system  here. 

ALMENA,  KAN. — The  City  Council  has  purchased  equipment  for 
an  electric-light  plant.  An  appropriation  of  $6,000  has  been  made  to 
install  the  system. 

HUTCHINSON,  KAN. — A  company  has  been  organized  to  build  an 
electric  railway  from  Newton  north  through  Canton,  Goessel  and  Rox- 
bury.  It  is  proposed  to  use  motor  cars  for  passenger  and  steam  for 
freight.  T.  H.  McManus  and  Dr.  Axtcll,  Newton,  are  interested. 

L.AWRENCE,  K.AN. — The  Lawrence  Ry.  &  Lt.  Co.  contemplates  extend¬ 
ing  its  transmission  lines  to  Eudora,  a  distance  of  about  8  miles,  to 
furnish  electricity  for  street-lighting  and  commercial  purposes. 

FRANKFORT,  KY. — ^The  Commercial  Club  is  considering  the  installa¬ 
tion  of  an  ornamental  street-lighting  system  in  the  business  district,  the 
expense  to  be  borne  by  the  business  men  and  property  owners.  E.  H. 
Brown  is  secretary  of  the  Commercial  Club. 

LOUISV'ILLE,  KY. — The  Louisville  Bridge  &  Iron  Co.  has  been 
awarded  the  contract  for  the  iron  and  steel  work  on  the  new  power  sta¬ 
tion  of  the  Louisville  Ry.  Co.  at  Twentieth  Street  and  High  Avenue. 
The  total  cost  of  the  plant  is  estimated  at  $600,000. 

LOUISVILLE,  KY. — The  Louisville  Ltg.  Co.  is  contemplating  extend¬ 
ing  its  transmission  lines  into  Middletown,  Anchorage  and  jeffersontown 
to  supply  electreity  for  lamps  and  motors.  The  cost  of  the  extension  is 
estimated  at  from  $25,000  to  $30,000.  P.  T.  Glidden  is  general  manager. 

MAYSVILLE,  KY. — 'The  Springdale  &  Tollesboro  Mutual  Co.  is  erect¬ 
ing  a  telephone  line  from  Springdale  to  Tollesboro. 

TAYLORSVILLE,  KY. — The  town  of  Taylorsville  contemplates  selling 
a  franchise  for  the  installation  of  an  electric-light  plant  here.  Henry 
■&  Henry,  who  operate  the  Taylorsville  rolling  mills,  it  is  said,  expect  to 
purchase  the  franchise  and  install  an  electric  plant. 

NEW  ORLEANS,  LA.— The  contract  for  the  construction  of  Power 
House  No.  2  of  the  purification  plant  of  the  drainage  system  has  been 
4»warded  by  the  Sewer  and  Water  Board  to  R.  McCarthy,  Jr.,  for  $61,308. 
Equipment  for  the  power  house  has  been  purchased. 

ANNAPOLIS,  MD. — Sealed  proposals  will  be  received  at  the  Bureau 
-of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C.,  until  Aug.  3 
for  installing  complete  an  underground  distribution  system  for  electric 
light,  power  and  telephones  at  the  Naval  Academy,  Annapolis.  Plans  and 
specifications  can  be  obtained  on  application  to  the  bureau  or  to  the 
superintendent  of  the  Naval  Academy.  William  M.  Smith  is  acting  chief 
of  bureau. 

H.AGERSTOWN,  MD. — The  Hagerstown  Lt.  &  Ht.  Co.  has  applied  to 
the  Public  Service  Commission  for  permission  to  issue  $1,500,000  in  bonds. 
It  is  proposed  to  issue  $350,000,  the  proceeds  to  be  used  for  construction 
■of  part  of  new  plant  and  extension  of  distributing  system. 

O.AKLAND,  MD. — Surveys  are  being  made  by  H.  A.  Fisher,  engineer, 
Pittsburgh,  Pa.,  for  the  purpose  of  harnessing  the  Youghiogheny  River  and 
establishing  a  large  power  plant  at  Swallow  Falls,  near  Oakland.  The  pro¬ 
posed  plant  will  cost  about  $2,000,000.  Electricity  generated  at  the  plant 
will  be  transmitted  to  Pittsburgh  and  other  cities  and  towns  in  Pennsyl¬ 
vania,  West  V’irginia  and  Maryland. 

BOSTON,  MASS. — Bids  for  furnishing  and  installing  electrical  work 
in  an  office  building,  the  annex  to  the  city  hall,  which  were  to  have  been 
opened  July  1,  have  been  withdrawn.  The  work  will  be  readvertised 
later  on.  Manus  J.  Fish  is  superintendent  of  public  buildings. 

BOYLSTON,  MASS. — .At  a  special  town  meeting  held  June  24  the 
•citizens  voted  to  establish  an  electric-light  plant  at  a  cost  of  about  $8,000. 
It  is  proposed  to  erect  a  distributing  system  and  to  purchase  electricity 
from  a  private  company. 

FRANKLIN,  M.-\SS. — The  Union  El.  Lt.  Co.,  of  Franklin,  and  the 
Foxboro  El.  Co.  have  been  consolidated  under  the  name  of  the  Union 
Lt.  &  Pwr.  Co. 

LOWELL,  MASS. — The  Lowell  El.  Lt.  Corpn.  has  obtained  a  permit 
to  build  an  addition  to  its  plant,  100  ft.  x  92  ft.,  two  stories  high,  to 
cost  about  $15,000. 

LOWELL,  M.ASS. — The  Shaw  Stocking  Co.  is  installing  a  1000-hp  steam 
turbo-generator  set  to  supply  electricity  to  operate  its  works.  The  equip¬ 
ment  includes  new  switchboard  and  motors. 

WOODBRIDGE,  M.-XSS. — Plans  are  being  considered  for  tbe  construc¬ 
tion  of  an  electric  railway  between  Woodbridge,  Westville  and  Seymour. 
John  W.  Wetzel  and  S.  H.  Street  are  interested. 

.ANN  ARBOR,  MICH. — The  Eastern  Michigan  Edison  Co.  has  awarded 
the  contract  for  construction  of  its  power  house  here  to  E.  R.  Decker  & 
Co.,  Ann  Arbor.  The  cost  of  the  power  plant  is  estimated  at  $100,000. 

ELKTON,  MICH. — Bonds  to  the  amount  of  $6,000  have  been  voted 
for  the  installation  of  a  municipal  lighting  plant. 

ALBERT  LE.A,  MINN.  The  Minnesota  Gas  &  El.  Co.  has  purchased 
a  site  on  which  it  will  erect  a  new  electric-light  and  power  plant. 


AURORA,  MINN. — The  village  of  Aurora  is  contemplating  the  pur¬ 
chase  of  a  motor-driven  pump,  centrifugal  or  impeller  type  preferred. 
The  pump  is  to  be  operated  by  three-phase,  220-volt,  60-cycle  current 
against  a  300-ft.  head.  J.  H.  Simons  is  superintendent  of  water  and 
light  department. 

DULUTH,  MINN. — Arrangements  are  being  made  by  the  lighting 
committee  of  the  West  End  Commercial  Club  for  installation  of  an 
ornamental  street-lighting  system  on  Superior  Street  from  Garfield  Ave¬ 
nue  to  Twenty-second  Street  West.  ^ 

FOXHOME,  MINN.— The  Otter  Tail  Pwr.  Co.,  Fergus  Falls,  has 
applied  for  a  franchise  to  supply  electricity  here. 

LAKEFIELD,  MINN. — ^The  Northwestern  El.  Equip.  Co.,  Minneapolis, 
has  been  awarded  a  contract  for  one  7S-kw  Sprague  generator  for  the 
municipal  electric-light  plant. 

LITCHFIELD,  MINN. — The  Mannah  mill  property  and  water-power 
has  been  purchased  by  a  party  of  capitalists,  who  propose  to  develop  the 
water-power  and  supply  electricity  in  Eden  V’alley  and  Watkins. 

MOORHEAD,  MINN. — Plans  are  being  considered  for  the  installation 
of  a  new  turbine  engine  in  the  municipal  electric-light  plant,  to  cost 
about  $20,000.  J.  F.  Bastian  is  chief  engineer. 

PIERZ,  MINN.— The  Little  Falls  Wtr.  Pwr.  Co.  of  Minnesota,  Little 
Falls,  has  submitted  a  proposition  offering  to  supply  electricity  for  lamps 
and  motors  here.  It  is  proposed  that  the  village  erect  a  transmission 
line  from  Little  Falls  to  Pierz,  a  substation  and  distributing  system  here, 
the  cost  of  which  is  estimated  at  from  $4,000  to  $5,000. 

ST.  PETER,  MINN. — The  Nicollet  County  Tel.  Co.  will  soon  begin 
work  on  the  construction  of  a  new  telephone  system  in  St.  Peter  to 
cost  about  $25,000. 

BRANSON,  MO. — The  Ozark  Wtr.  &  Pwr.  Co.,  it  is  reported,  has 
taken  over  the  Standish  power  project  on  the  James  River,  20  miles 
northwest  of  Hollister,  and  will  build  a  third  dam  and  storage  reservoir 
at  a  point  in  the  35-mile  bend  of  James  River. 

ST.  JOSEPH,  MO. — Plans  are  being  considered  for  increasing  the 
output  of  the  municipal  electric-light  plant  and  for  extensions  to  the 
street-lighting  system  involving  an  expenditure  of  about  $100,000.  It  is 
proposed  to  erect  new  lamps  in  the  outlying  districts. 

HARLEM,  MONT. — Preparations  are  being  made  for  the  installation 
of  an  electric-light  plant  here.  A  company  will  be  organized  under 
the  name  of  the  Harlem  El.  Lt.  Co.  to  construct  and  operate  the  same. 
Peter  Mitchell  is  interested. 

HUNTLEY,  MONT. — Steps  have  been  taken  toward  the  organization 
of  a  company  for  the  purpose  of  building  a  power  plant  on  the  Yellow¬ 
stone  River  to  supply  electricity  for  lamps  and  motors  here. 

BRUNING;  NEB. — Plans  are  being  prepared  by  the  Alamo  Engine  & 
Supply  Co.,  Omaha,  for  an  electric-light  plant  and  water- works  system, 
to  cost  approximately  $20,000. 

DESHLER,  NEB. — Plans  are  being  considered  for  the  installation  of 
an  electric-light  plant  here.  Local  parties  are  said  to  be  interested. 

GERING,  NEB. — The  Alamo  Engine  &  Supply  Co.,  of  Omaha,  will 
prepare  plans  for  a  new  electric-light  plant  and  water-works  system  for 
Gering. 

HOLMESVILLE,  NEB. — The  Holmesville  Mill  &  Pwr.  Co.  is  con¬ 
templating  extending  its  transmission  lines  to  Odell  and  Differ  to  supply 
electrical  service  in  those  places. 

MAGNET,  NEB. — Work  has  begun  on  the  construction  of  the  power 
house  for  the  proposed  electric-light  plant. 

MARQUETTE,  NEB. — The  city  of  Marquette  is  planning  to  con¬ 
struct  an  electric-light  plant  and  water-works,  to  cost  about  $11,000. 
Bruce  &  Standevin,  Bee  Building,  Omaha,  Neb.,  are  consulting  engineers. 

NORFOLK,  NEB. — The  property  of  the  Independent  Tel.  Co.,  which 
operates  in  Norfolk  and  vicinity,  was  sold  at  sheriff’s  sale  to  Theodore 
Parmalee,  Plattsmouth,  for  $26,010. 

NORTH  LOUP,  NEB. — The  installation  of  an  electric-light  plant  and 
water-works  is  under  consideration  and  plans  are  being  prepared  by  the 
.Alamo  Engine  &  Supply  Co.,  Omaha.  The  cost  of  the  work  is  esti¬ 
mated  at  about  $16,000. 

OMAHA,  NEB. — The  City  Commissioners  have  signed  a  contract  with 
the  Omaha  El.  Lt.  &  Pwr.  Co.  for  the  erection  of  122  flaming-arc  lamps 
in  the  business  district. 

SCOTIA,  NEB. — ^The  Alamo  Engine  &  Supply  Co.,  Omaha,  is  pre¬ 
paring  plans  for  an  electric-light  plant  and  water-works  system  for 
Scotia,  to  cost  about  $15,000. 

WAHOO,  NEB. — Sealed  proposals  will  be  received  at  the  office  of 
George  E.  Loder,  city  clerk,  Wahoo,  until  July  9  for  furnishing  and 
installing  machinery  and  apparatus  for  extension  and  improvement  of  the 
municipal  electric-light  system  as  follows:  Section  1 — engine;  section  2 — 
generator,  exciter  and  switchboard.  Bids  will  be  received  on  one  or  both 
of  the  above-named  sections.  The  cost  of  the  work  is  estimated  at  $3,500; 
section  1,  $1,350;  section  2,  $2,150.  C.  L.  Mielenz  is  Mayor. 

FORT  HANCOCK,  N.  J. —  Contracts  for  the  installation  of  an  electric- 
light  system  at  Fort  Hancock  have  been  awarded  to  W.  M.  Sheehan  & 
Co.,  114  Broadway,  New  York,  N.  Y.,  at  $22,739,  and  to  L.  B.  Jacobs. 
Newark,  N.  J.,  for  $19,000. 

GLOUCESTER  CITY,  N.  J. — Sealed  proposals  will  be  received  at 
the  office  of  commissioner.  Immigration  Service,  Department  of  Com- 
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mcrce  and  Labor,  v>ort  of  Philadelphia,  Pa.,  until  July  10  for  furnishing 
and  installing  an  electric  push-button  lift  in  detention  building  at  Glou¬ 
cester  City,  in  accordance  with  plans  and  specifications,  copies  of  which 
may  be  obtained  from  J.  J.  S.  Rodgers,  commissioner. 

H.\RRIS()N,  X.  J. — Plans  have  been  filled  by  the  Crucible  Steel  Co. 
with  the  office  of  the  building  inspector  for  a  new  power  plant  to  be 
erected  on  its  property  near  the  Passaic  River,  to  cost  about  $22,000. 

OCEAN  GROVE,  N.  J. — Plans  are  being  considered  for  the  installation 
of  an  ornamental  street-lighting  system  on  the  boardwalk  and  on  streets 
leading  to  the  walk. 

BUFF.XLO,  N.  Y. — Sealed  proposals  will  be  received  until  Aug.  5  at 
the  United  States  Engineer’s  office,  540  Federal  Building,  Buffalo,  for  fur¬ 
nishing  and  installing  electric  power  and  light  lines  and  fixtures,  telephone 
wiring  and  iron  fences  with  gates  at  Block  Rock  Shiplock,  Buffalo.  For 
further  information  address  Col  J.  C.  Warren. 

IIEUVELTON,  N.  Y. — The  Town  Board  has  awarded  the  contract  for 
street  lighting  to  the  Ilannawa  Falls  Watr.  Pwr.  Co.  for  one  year  at 
$11  per  lamp  per  year. 

JOHNSTOWN,  N.  Y. — The  Public  Service  Commission  has  authorized 
the  Fulton  County  Gas  &  El.  Co.  to  issue  $36,000  in  notes,  the  proceeds 
to  be  used  for  additions  and  improvements  to  its  plant. 

NEW  YORK,  N.  Y. — The  contract  for  building  the  underground  con¬ 
nection  between  the  Brooklyn  Bridge  and  the  Centre  Street  loop  under 
the  municipal  building  has  been  awarded  to  the  North  Eastern  Constr. 
Co.  for  $408,883. 

NF^W  YORK,  N.  Y. — Bids  will  be  received  by  the  Park  Board,  Depart¬ 
ment  of  Parks,  Arsenal  Building,  Fifth  Avenue  and  Sixty-fourth  Street, 
New  York,  until  July  11  for  furnishing  a  combined  12-in.  four-sided 
molding  and  planing  machine,  with  directly  connected  electric  motor  and 
starting  box  complete,  for  the  .Nmerican  Museum  of  Natural  History. 
Blank  forms  may  be  obtained  at  the  above  office.  Charles  B.  Stover  is 
president  of  board. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  superin¬ 
tendent  of  school  buildings.  Department  of  Education,  corner  Park  Avenue 
and  Fifty-ninth  Street,  New  York,  until  July  15  for  installing  electric 
equipment  in  the  addition  to  and  alterations  in  Public  School  43,  on 
Brown  Place,  between  135th  and  136th  Streets,  borough  of  the  Bronx, 
also  for  installing  electric  equipment  in  the  new  Public  School,  No.  61,  on 
East  Twelfth  Street,  between  .\venues  B  and  C,  borough  of  Manhattan. 
Blank  forms,  plans  and  specifications  may  be  obtained  at  the  above  office. 

RAY  BROOK,  N.  V. — Scaled  proi>osals  will  be  received  by  Martin  E. 
MeClary,  president  board  of  trustees.  New  York  State  Hospital  for  In¬ 
cipient  Tuberculosis,  Ray  Brook,  until  July  15,  for  installing  one  50-kw 
direct-current  dynamo  and  engine  at  the  New  York  Stata  Hospital  for 
Incipient  Tuberculosis,  Kay  Brook,  N.  Y.  Drawing  and  specifications  may 
be  seen  and  forms  of  proposals  obtained  at  the  hospital  and  at  the  office 
of  Herman  W.  Hoffer.  state  architect,  Albany,  N.  Y. 

ROCHESTER,  N.  Y. — The  Board  of  Contract  and  Supply  has  awarded 
the  contract  for  street  lighting  to  the  Rochester  Ky.  &  Lt.  Co.  for  a  period 
of  five  years,  at  $350,941  jer  year. 

ROCHESTER,  N.  Y. — The  Rochester  Ry.  &■  I.t.  Co.  will  supply  elec¬ 
tricity  and  steam  heat  for  the  new  16-story  building  of  the  Eastman 
Kod-ak  Co.  and  the  old  building  on  State  Street,  .\bout  1000  hp  will 
be  required  by  the  Kodak  company,  which  will  be  supplied  from  station 
.No.  3.  The  railway  and  light  company  will  install  five  new  lead-covered, 
copi)er  cables,  each  about  2  in.  in  diameter,  from  the  station  to  the  fac¬ 
tory,  and  will  also  install  a  2000-hp  new  rotary  converter. 

UTIC.N,  N.  Y. — Plans  are  being  considered  for  installing  a  new  light¬ 
ing  system  on  Genesee  Street  and  possibly  other  streets  in  the  business 
district. 

W.NTKINS,  N.  Y. — The  Elmira  Wtr.,  I.t.  &  R.  R.  Co.  has  submitted 
another  proposition  to  the  Water  and  Sewer  Commission  offering  to  fur¬ 
nish  electricity  for  the  municipal  electric-light  plant.  The  company  offers 
to  deliver  the  energy  at  the  municipal  power  house  at  2;,i  cents  per 
kw  -hour. 

CH.XRI.OTTE,  N.  C. — Bids  will  be  received  at  the  office  of  the  super¬ 
vising  architect.  Treasury  Department,  Washington,  D.  C.,  until  Aug. 
2  for  construction,  including  plumbing,  heating  apparatus,  gas  piping, 
electric  conduits  and  wiring  and  interior  lighting  fixtures,  of  the  exten¬ 
sion.  remodeling,  etc.,  of  the  United  States  post  office  and  court  house 
at  Charlotte.  Plans  and  specifications  may  be  obtained  at  the  above  of¬ 
fice  or  at  the  office  of  the  custodian,  Charlotte.  James  Knox  Taylor  is 
supervising  architect. 

HENDERSON VILl.E,  N.  C. — The  Laurel  Park  Street  Ry.  Co.  is  con¬ 
templating  the  construction  of  a  power  plant,  to  cost  about  $20,000.  The 
company  is  planning  to  discard  its  steam  equipment  and  equip  the  road 
for  electrical  operation. 

.SPENCER,  N.  C. — The  Southern  R.  R.  Co.  is  planning  to  install  an 
electroplating  plant  in  Spencer  for  its  own  use.  The  company  proposes 
to  make  reflectors  for  its  headlights. 

E'.MvGO,  N.  D. — The  Union  Lt.,  lit.  &  Pwr.  Co.  is  contemplating 
extensions  to  its  plant  in  this  city  involving  an  expenditure  of  about 
$85,000,  which  will  include  the  erection  of  a  gas  holder  for  the  gas  plant, 
the  installation  of  a  new  electric  unit  at  the  electric  plant,  extension  of 
gas  mains  and  enlarging  the  carhouses.  The  company  also  proposes  to 
extend  the  street  railway  to  Dilworth,  which  will  cost  about  $70,000  more. 


The  company  is  controlled  by  H.  M.  Byllesby  &  Co.,  Chicago,  Ill.  M.  L. 
Hibbard  is  local  manager. 

ASHTABULA,  OHIO. — Contracts  have  been  awarded  for  equipment  for 
the  municipal  electric-light  fdant  as  follows;  Hoover,  Owens,  Reutschler 
Co.,  Hamilton,  for  engine,  $12,500;  Allis-Chalmers  Co.,  Milwaukee,  Wis., 
for  generator,  $7,430,  and  Bates  Machine  Co.,  Joliet,  Ill.,  for  water 
heater,  $785. 

CANTON,  OHIO. — The  Canton  El.  Co.  has  taken  out  a  permit  for  the 
construction  of  a  large  addition  to  its  boiler  house.  The  new  build¬ 
ing  will  be  70  ft.  x  110  ft.  and  will  cost  about  $42,000.  E.  J.  Landor, 
contractor,  has  charge  of  the  work. 

CLEX’EL.NND,  OHIO. — Preparations  are  being  made  for  the  installa- 
t’on  of  a  municipal  steam-heating  plant  at  the  Fairmount  pumping  sta¬ 
tion. 

COLUMBUS,  OHIO. — .\11  bids  received  for  the  cluster-lamp  street¬ 
lighting  system  have  been  rejected.  The  work  will  be  readvertised. 

EAST  ROCHESTER,  OHIO.— The  Eastern  Ohio  Tel.  Co.  has  peti¬ 
tioned  the  Public  Utilities  Commission  for  permission  to  issue  $17,500 
in  capital  stock. 

FREMONT,  OHIO. — The  City  Council  has  aw;irded  the  contract  for 
lighting  the  city  to  the  Fremont  Yaryan  Co.  for  a  period  of  10  years. 
Under  the  terms  of  the  contract  the  arc  lamps  now  in  use  are  to  be  re¬ 
placed  with  magnetite  luminous-arc  lamps  and  the  number  increased  from 
141  to  200.  Work  will  begin  on  the  installation  of  the  new  system  as  soon 
as  possible. 

GENEV.N.  OHIO. — The  L’nited  Lt.  &  Pwr.  Co.  is  planning  to  enlarge 
its  plant.  New  equipment  will  be  installed. 

M.-NRYSVTLLE,  OHIO. — Preliminary  bids  for  estimates  for  improve¬ 
ments  to  the  plant  of  the  Marysville  Lt.  &  Wtr.  Co.,  to  co>t  about  $20,000, 
will  be  received  until  July  12.  The  Reliance  Engineering  Co.,  Fourth 
National  Bank  Building.,  Cincinnati  Ohio,  has  charge  of  the  engineer¬ 
ing  work. 

MIDDLEPORT,  OHIO. — .\n  election  will  be  called  to  vote  on  the 
proposition  to  issue  $80,000  in  bonds  to  establish  a  municipal  electric-light 
plant  and  water-works  system. 

REYNOLDSBURG,  OHIO. — The  State  Board  of  Agriculture  has  en¬ 
gaged  Dawson  &  Holbrook,  Columbus,  architects,  to  prepare  plans  for  a 
power  house  for  the  State  Serum  Farm,  near  Reynoldsburg. 

.S.NNDUSKY,  OHIO. — The  Sandusky  Gas  &  F'l.  Co.  has  awarded  con¬ 
tract  for  equipment  for  its  plant,  consisting  of  a  1500-kw  turbine,  500-hi> 
boiler,  feed-water  heater,  brick  stack,  etc.  E.  Bechstein  is  manager. 

KINGFISHER,  OKL.\. — Bids  will  be  received  by  the  City  Commis¬ 
sioners  until  July  10  for  the  construction  of  an  electric-light  plant  and 
for  water-works  extensions.  Plans  and  specifications  are  on  file  at  the 
office  of  the  city  clerk.  Kingfisher,  and  the  office  of  the  Bcnliam  Fingi- 
neering  Co.,  812  .\merican  National  Bank  Building,  Oklahoma  City,  con¬ 
sulting  and  supervising  engineer. 

PONC.\,  OKL.X. — The  contract  for  the  construction  of  the  municipal 
electric-light  plant  has  been  awarded  to  the  To.ikawa  Constr.  Co.. 
Tonkawa.  The  cost  of  the  plant  is  estimated  at  $30,000.  Burns  & 
McDonnell,  Kansas  City,  Mo.,  are  engineers. 

SKI.NTOOK,  OKL.N. — Bonds  to  the  amount  of  $3,000  have  been  voted 
for  the  installation  of  an  electric-light  system. 

H.XMMOND,  ORE. — The  City  Council  has  granted  George  A.  Robin¬ 
son  a  30-year  franchise  for  the  construction  of  an  electric  railway  here. 

HOOD  RIV^ER,  ORE. — The  Home  Tel.  Co.  is  planning  to  erect  a  new 
exchange  building  on  State  Street.  Charles  Hall  is  president. 

BUTLER,  PA. — Edward  H.  Wise,  of  Johnstown,  has  applied  to  the 
Council  for  a  franchise  to  erect  transmission  lines  in  Butler. 

CONYNGH.'XM,  P.\. — The  contract  for  street  lighting  has  been 
awarded  to  the  Edison  Ill’g  Co.,  .\shland,  for  a  period  of  five  years  at 
$85  per  lamp  per  year.  XVork  will  begin  at  once  on  the  erection  of  the 
system. 

NAZARETH,  P.\. — The  control  of  the  Nazareth  Fll.  Lt.  &  Pwr.  Co. 
and  the  Nazareth  Ill’g  Gas  Co.  has  been  acquired  by  the  Eastern  Penn¬ 
sylvania  Pwr.  Co.,  Easton. 

PHIL.XDELPHI.X,  P.\. — The  Pennsylvania  Fiquipment  Co.,  West  End 
Trust  Building,  Philadelphia,  is  in  the  market  for  a  400-kw  to  500-kw, 
three-phase,  60-cycle,  2300-volt  generator. 

PHILADFILPHI  \,  PA. — The  Cruse-Kemper  Co.,  Philadelphia,  gas¬ 
holder  manufacturer,  contemplates  extensive  improvements  to  its  power 
house  and  shops.  Hackett  &  Mora,  Drexel  Building,  Philadelphia,  Pa., 
are  consulting  engineers. 

CLINTON,  S.  C. — The  J.  B.  McCrary  Co.,  .-\tlanta,  Ga.,  consulting 
engineer,  has  been  engaged  by  the  City  Council  to  take  charge  of  the 
installation  of  the  proposed  power  plant.  The  cost  of  the  work  is  esti¬ 
mated  at  $18,000.  Contracts  for  engines,  boilers  and  generators  have  been 
placed.  Other  machinery  will  be  purchased  later. 

GREER,  S.  C. — The  City  Council  has  engaged  the  J.  B.  McCrary  Co., 
.\tianta,  Ga.,  to  prepare  plans  for  proposed  improvements  to  the  electric- 
light  system. 

SP.XRTANBURG,  S.  C. — The  City  Council  has  granted  P.  J.  Wood,  of 
Augusta,  a  50-year  franchise  to  supply  electricity  for  lamps  and  motors. 

GARRETSON,  S.  D. — Rids  will  be  received  by  H.  C.  Peterson,  city 
auditor,  until  July  15,  for  furnishing  and  installing  electric-light  plant 
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complete,  including  poles  and  pole-line  material,  40-hp  combustion  engine, 
20-hp  generator,  storage-battery  switchboard,  station  wiring,  etc. 

MILLER,  S.  D. — A  special  election  will  be  called  to  submit  the  propo¬ 
sition  for  the  city  to  purchase  the  electric  plant  of  the  Miller  El.  Co., 
to  be  owned  and  operated  by  the  municipality,  to  a  vote. 

CHATTANOOGA,  TEN N.— Merrill  B.  Parker,  Chattanooga,  is  plan¬ 
ning  to  install  a  power  plant,  the  equipment  to  consist  of  a  50-kw  gen¬ 
erator,  four  motors  and  a  switchboard. 

CHATTANOOGA,  TENN. — The  Tennessee  Hydro-Electric  Co.,  which 
proposes  large  developments  on  the  Clinch  and  Powell  River,  is  now 
locating  dam  sites,  surveying  for  right  of  way  for  transmission  lines,  etc. 
The  largest  dam  and  lock  is  to  be  located  at  Kingston,  just  above  where 
the  Emory  River  flows  into  the  Clinch.  The  company  proposes  to  supply 
electricity  in  Chattanooga,  Knoxville,  Nashville  and  other  smaller  towns 
in  East  Tennessee.  J.  S.  Kuhn,  Pittsburgh,  Pa.,  and  associates  are  said 
to  be  interested. 

COLUMBIA,  TENN.— The  owners  of  the  Ashton  Roller  Mills  are 
planning  to  install  a  hydroelectric  plant  in  connection  with  their  dam 
on  Duck  River,  which  is  being  raised.  Arrangements  are  being  made 
to  supply  electricity  in  Columbia. 

G'REENEVILLE,  TENN. — The  Tennessee  Eastern  El.  Co.  has  pur¬ 
chased  the  property  of  the  Greeneville  El.  Co.  for  $9,000.  The  Tennessee 
Co.  will  begin  work  immediately  on  the  construction  of  a  dam  on  the 
Nolachucky  River,  6  miles  south  of  here,  and  will  develop  about  20,000 
hp  for  transmission  to  Greeneville,  Newport,  Jonesboro,  Johnson  City 
and  Erwin. 

JOHNSON  CITY,  TENN. — The  Tennessee  Eastern  El.  Co.,  organized 
by  Warner,  Tucker  &  Co.,  Boston,  Mass.,  has  purchased  the  property  of 
the  VVTatauga  El.  Co.  and  the  Johnson  City  Trac.  Co.,  both  of  Johnson 
City,  and  the  plant  of  the  Greeneville  El.  Co.,  Greeneville.  The  company 
has  also  applied  for  franchises  in  Morristown,  Erwin  and  Jonesboro.  Ar¬ 
rangements  are  being  made  by  the  company  for  the  construction  of  a 
hydroelectric  power  plant  on  the  Nolachucky  River  near  Greeneville, 
where  about  20,000  hp  will  be  developed.  The  construction  of  an  electric 
interurban  railway  from  Johnson  City  to  Elizabethton,  10  miles,  and  to 
Jonesboro,  8  miles,  and  of  a  loop  from  the  State  Normal  School  to  the 
Soldiers’  Home,  is  under  consideration.  W.  V.  N.  Powelson,  of  New 
York,  N.  Y.,  will  prepare  plans  and  have  charge  of  construction  work. 
A.  Smith  is  manager  of  the  Johnson  City  properties. 

KNOXVILLE,  TENN.— The  Knoxville  Welding  Co.  is  in  the  market 
for  an  electrically  operated  air  compressor  for  use  in  connection  with 
the  equipment  of  its  new  welding  shop. 

MORRISTOWN,  TENN. — \  movement  is  on  foot  among  the  citizens 
to  develop  the  water-power  of  a  nearby  stream  to  generate  electricity  to 
operate  an  electric  railway  system  and  manufacturing  plants.  Applica¬ 
tion  will  be  made  to  Congress  for  use  of  power  rights.  J.  B.  Holloway 
and  W.  C.  Hale  are  interested. 

PREXDERG.XST,  TENN. — Steps  have  been  taken  by  J.  Morrow,  Pren- 
dergast,  to  organize  a  company  to  be  capitalized  at  $100,000,  for  the 
purpose  of  building  a  10,000-spindle  mill.  Electricity  will  be  used  as  mo¬ 
tive  power. 

RUSKIN,  TENN. — The  Ruskin  Cave  College  is  in  tlie  market  for  a 
second-hand  25-kw  generator.  R.  I.  Smith  is  president  of  the  institution. 

DALLAS,  TEX. — The  ./litna  Pwr.  Co.,  of  Chicago,  Ill.,  has  been 
granted  a  permit  to  do  business  in  Texas  with  headquarters  in  Dallas. 
The  capital  stock  of  the  company  is  placed  at  $500,000. 

DAI-L.XS,  TEX. — The  Union  Terminal  Co.,  which  proposes  to  build  a 
terminal  for  several  railways  entering  Dallas,  including  the  construction 
of  car  and  locomotive  repair  shops,  roundhouses,  freight  houses,  train 
sheds,  pass“nger  station  and  electric  power  plant,  expects  to  begin  work 
within  90  days.  The  power  plant  will  supply  electricity  for  lamps,  heat 
and  motors  for  the  yards  and  buildings.  The  work  involves  a  total  ex¬ 
penditure  of  about  $5,000,000.  F.  G.  Pettibone  is  president. 

HOUSTON,  TEX. — The  Houston-Southern  Trac.  Co.  has  awarded  a 
contract  for  the  construction  of  an  electric  railway  between  Houston  and 
Texarkana,  242  miles  long,  to  the  Indianapolis  Constr.  Co.  John  Love- 
joy  and  associates,  of  Houston,  are  interested  in  the  company. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Lt.  &  Ry.  Co.  is  preparing 
for  extensive  extensions  and  improvements  to  its  system,  which  will 
involve  a  total  expenditure  of  about  $650,000  and  increase  its  total  output 
by  about  16,000  hp.  Contracts  have  been  awarded  for  the  construction 
of  two  large  reservoirs  in  Big  Cottonwood  Canyon  and  for  material  and 
equipment  for  the  erection  of  a  transmission  line  to  Bingham  for  the 
purpose  of  supplying  electricity  to  the  Ohio  Copper  Co.  Contracts  have 
also  been  placed  for  machinery  for  the  two  power  plants  in  the  canyon. 

RICHMOND,  VA. — The  committee  on  streets  has  recommended  to  the 
Council  the  ordinance  granting  the  Richmond  &  Henrico  Ry.  Co.  a 
franchise  to  supply  electricity  for  lamps,  heat  and  motors  in  Richmond. 

RL.MNE,  WASH. — The  Farmers’  Mutual  Tel.  Co.  contemplates  ex¬ 
tensive  improvements  in  its  system,  including  the  erection  of  a  new  ex¬ 
change  building. 

CLE  ELUM,  WASH. — The  Kittitas  Ry.  &  Pwr.  Co.  has  awarded  the 
first  contract  for  the  construction  of  a  hydroelectric  power  plant  and 
for  an  electric  railway  from  Cle  Elum  to  Salmon  La  Sac^  distance  of 
30  miles.  The  cost  of  the  railway  and  power  plant  is  estimated  at 
about  $1,750,000. 


EV’ERETT,  WASH. — The  construction  of  a  garbage  incinerator  is 
under  consideration.  It  is  proposed  to  heat  the  salt  water  for  the  nata- 
torium  and  to  furnish  power  to  operate  the  machinery  on  the  municipal 
docks  from  the  incinerator  plant. 

HOCKINSON,  WASH. — The  residents  of  Hockinson  have  offered  the 
Washington-Oregon  Corpn.,  Vancouver,  a  bonus  of  $12,000  to  extend  its 
electric  railway  from  Sifton  to  this  place.  Hockinson  has  not  a  post 
office. 

NORTH  YAKIMA,  WASH.— Theodore  Weisenberger,  of  this  city,  is 
interested  in  a  project  to  reclaim  a  large  area  of  arid  lands  in  the 
lower  Ahtanum  valley  by  irrigation,  either  by  gravity  flow  or  by  pump¬ 
ing  from  drilled  wells  by  electricity.  The  plans  include  the  develop¬ 
ment  of  water  power  at  the  head  of  Ahtanum  Creek  sufficient  to  supply 
Wiley  City  and  the  entire  district  with  electricity  for  lamps  and  motors. 

SE.ATTLE,  WASH. — The  City  Council  has  passed  an  ordinance  appro¬ 
priating  $500,000  to  continue  the  work  of  erecting  a  masonry  dam  at 
Camp  No.  2,  in  the  Cedar  River  watershed. 

YAKIM.'V  CITY,  WASH. — The  construction  of  an  electric  railway  be¬ 
tween  Yakima  City  and  North  Yakima,  a  distance  of  5  miles,  is  under 
consideration. 

BARABOO,  WIS. — The  Baraboo  Gas  &  El.  Ltg.  Co.  has  submitted  a 
proposition  to  the  City  Council  for  the  installation  of  an  ornamental 
street-lighting  system  in  the  business  district.  It  is  proi>osed  to  dis¬ 
card  the  arc  lamps  now  in  use  and  erect  tungsten  Iam|>s,  to  be  fed  by 
underground  wires. 

EAU  CL.MRE,  WIS. — Plans  are  being  considered  by  the  city  of  Eau 
Claire,  the  Chippewa  Valley  Ry.,  Lt.  &  Pwr.  Co.  and  the  Dells  Paper  & 
Pulp  Co.  for  the  construction  of  a  new  flume  at  the  Dells  dam  to  replace 
the  present  flume,  to  serve  the  three  parties  receiving  power  from  the  dam. 
The  city  is  planning  to  install  new  waterwheels  at  the  pumping  station. 

COWLEY,  WYO. — The  Wyoming  El.  Lt.  Improvement  Co.  contem¬ 
plates  the  construction  of  electric-light  plants  in  Cowley,  Worland  and 
Lovell,  Wyo.  W’ork  will  begin  on  the  Cowley  plant  about  Aug.  1.  Frank 
W.  Ditto,  Gillette,  is  general  manager. 

PORT  ALBERNI,  B.  C.,  CAN.— H.  L.  Gaskill,  Lewis  Crook  and  H. 
M.  Hinricks  have  submitted  a  proposition  to  the  City  Council  offering 
to  install  an  electric-light  plant  if  granted  a  charter.  It  is  proposed  to 
develop  a  water-power  on  Beaver  Creek  at  the  base  of  the  Beaufort 
Mountains. 

MIMICO,  ONT.,  CAN. — Plans  arc  being  considered  by  the  Municipal 
Council  and  the  Hydro-Electric  Commission  for  extensive  additions  to 
the  village  lighting  system. 

S.\RNI.\,  ONT.,  CAN. — The  plant  of  the  Sarnia  Gas  &  El.  Lt.  Co. 
was  destroyed  by  fire  recently,  causing  a  loss  of  about  $100,000. 

TORONTO,  ONT.,  C.\N. — The  Ontario  Hydro-Electric  Commission  is 
contemplating  building  an  extension  of  its  transformer  station  on  Garri¬ 
son  Common. 

MONTREAL,  QUE.,  C.AN. — Work  has  been  started  on  the  plant  of 
the  Cedar  Rapids  Mfg.  &  Pwr.  Co.,  at  St.  Joseph  de  Soulange  on  the 
St.  Lawrence  River.  The  power  house  will  be  700  ft.  long.  The  present 
plans  provide  for  a  generating  capacity  of  50,000  hp.  JuHen  C.  Smith  has 
charge  of  construction  of  the  plant;  Henry  Holgate  is  consulting  en¬ 
gineer. 

BATTLEFORD,  SASK.,  C.-\N. — Sealed  tenders  will  be  received  by  J. 
P.  Marshall,  secretary  and  treasurer,  until  July  10  for  machinery  and 
materials  as  follows:  (a)  for  furnishing  and  installing  two  generators, 
exciters  and  switchboard;  (b)  for  pumps  and  motors;  (c)  for  construction 
of  power  house  and  reservoir;  (d)  construction  of  sewage-disposal  works; 
(e)  4725  ft.  8-in.  steel  water  pipe  and  specials;  (f)  trenching  and  laying 
water  pipe,  etc.;  (g)  two  pneumatic  storage  tanks.  Plans  and  specifica¬ 
tions  may  be  seen  at  the  office  of  the  town  engineer  and  electrical  engi¬ 
neer,  Battleford,  and  at  the  office  of  Mc.-\rthur,  Murphy  &  Underwood, 
consulting  engineers.  Saskatoon,  Sask. 

KINDERSLEY,  SASK.,  CAN.— Tenders  will  be  received  by  D.  Mac- 
Tavish,  secretary  and  treasurer,  Kindersley,  until  July  22  for  furnishing 
the  following  machinery  and  materials:  For  15,000  lin.  ft.  of  4-in.  to 
10-in.  steel  pipe  and  special  castings,  or  alternatively;  400  tons  of  4-in. 
to  10-in.  cast-iron  pipe  and  special  castings;  76  gate  valves;  27  hydrants; 
pressure  filters;  100,000-gal.  elevated  tank;  two  return  tubular  boilers 
and  stack;  duplex  pump,  capacity  500  gal.  per  minute;  130-hp  simple 
horizontal  engine;  steam  piping;  75-kva  alternator;  cedar  poles  and 
transmission-line  equipment  for  12,000  ft.  of  line;  6000  lb.  copper  wire, 
and  erection  of  pole  line.  Specifications  and  other  information  may  be 
obtained  at  the  office  of  the  John  Galt  Engineering  Co.,  517  Portage  .Ave¬ 
nue,  Winnipeg,  Man. 

MOOSE  JAW,  S.\SK.,  C.\N. — Sealed  tenders  will  be  received  by  the 
city  commissioners.  Moose  Jaw,  until  Aug.  1  for  furnishing  one  500-kw 
steam-driven  generating  set.  Specifications  and  all  information  may  be 
obtained  on  application  to  J.  D.  Peters,  electrical  superintendent.  Moose 
Jaw.  ^ 

OUTLOOK,  S.ASK.,  CAN. — The  contract  for  the  installation  of  an 
electrit-light  plant  has  been  awarded  to  the  British  Engineering  &  Sup¬ 
ply  Co.,  Winnipeg.  The  equipment  will  consist  of  one  74-hp  Ruston- 
Proctor  suction  gas  engine  and  producer  gas  plant,  with  full  electrical 
equipment.  A  by-law  providing  for  an  expenditure  of  $15,000  for  a  mu¬ 
nicipal  plant  was  recently  passed. 
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New  Industrial  Companies  Trade  Publications 


THE  ELECTRIC  BLUE  PRINT  COMPANY,  of  Louisville,  Ky.,  has 
been  incorporated  with  a  capital  stock  of  $1,000  by  S.  B.  Tinsley,  H.  A. 
Churchill  anu  others.  The  company  proposes  to  manufacture  blueprint 
paper  to  be  developed  by  electric  light. 

THE  MARTIN  MANUFACTURING  COMPANY,  of  Fort  Wayne, 
Ind.,  has  been  incorporated  with  a  capital  stock  of  $1,000  to  manufacture 
and  sell  electrical  heating  and  plumbing  material  and  supplies.  The  in¬ 
corporators  are:  E.  Martin,  J.  £.  Martin  and  F.  H.  Kreigh. 

THE  McFELL  SIGNAL  COMPANY,  of  Chicago,  Ill.,  has  been  incor¬ 
porated  with  a  capital  stock  of  $50,000  by  Judson  McFell,  Charles  Greve 
and  Willis  Smith.  The  company  proposes  to  manufacture  and  install  all 
kinds  of  electrical  appliances. 


New  Incorporations 

WILMINGTON,  DEL. — The  Tyler  City  Lt.  &  Ry.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $325,000  under  the  laws  of  the  State 
of  Delaware.  The  incorporators  are:  G.  M.  Osgoodby,  C.  H.  Warford 
and  J.  P.  Hoban,  Dayton,  Ohio. 

WASHINGTON,  ILL. — The  Washington  Home  Tel.  Co.  has  been  char¬ 
tered  with  a  capital  stock  of  $45,000  by  E.  S.  Sterritt,  C.  A.  Camp  and 
A.  B.  Cheadle. 

CLAY  CITY,  IND. — The  Clay  City  Mutual  Tel.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $10,000  by  C.  \V.  Hurst,  John  Middlemas 
and  S.  L.  Royer. 

KINGMAN,  IND. — The  Crawfordsville  &  Danville  Interurban  Ry.  Co. 
has  been  granted  a  charter  with  a  capital  stock  of  $5,000  to  build  an 
electric  railway  from  Crawfordsville,  Ind.,  to  Danville,  Ill.,  a  dis¬ 
tance  of  46  miles.  The  incorporators  are:  J.  W.  Black,  Jesse  Clove, 
N.  R.  Myers,  E.  G.  McCormack,  W.  D.  Gott,  Charles  McCabe,  A.  M. 
Boyd  and  W.  A.  Johnson. 

•MONTPELIER,  IND. — The  Montpelier  Trac.  Co.  has  applied  for  a 
charter  to  build  an  electric  railway  from  Marion  to  Montpelier.  The 
company  is  capitalized  at  $15,000  and  the  incorporators  are:  C.  L.  Smith, 
A.  11.  Bonham,  N.  W.  Lacey,  D.  E.  Binns  and  A.  E.  Townsend. 

NOBLESVTLLE,  IND. — The  Noblesville  Gas  &  El.  Co.  has  been  in¬ 
corporated  by  Cyrus  R.  Heath,  Royland  S.  Truitt  and  Fletcher  S. 
Hecath.  The  company  proposes  to  furnish  electricity  in  Noblesville  and 
adjacent  towns  for  lamps,  heat  and  motors. 

WEST  LEBANON,  IND. — The  Cadwallader  Tel.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $100,000  by  Ira  Cadwallader,  C.  L.  Mess- 
ner  and  J.  H.  Brenner. 

HOPKINSVILLE,  KY. — The  Christian-Todd  Tel.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $1,000,000  by  J.  M.  B.  Hpxey,  .Xtlanta, 
Ga.;  R.  E.  Cooper  and  F.  G.  Hoge,  Hopkinsville;  B.  B.  Petrie,  Elkton, 
Ky.,  and  J.  B.  Hoge,  Cleveland,  Ohio.  The  company  proposes  to  take 
over  a  number  of  telephone  properties  in  this  section  and  consolidate 
them.  Considerable  improvements  will  be  made. 

LEITCIIFIELD,  KY.— The  Leitchfield  El.  Lt.,  Ht.  &  Pwr.  Co.  has 
been  chartered  with  a  capital  stock  of  $10,000.  The  incorporators  are: 
Walter  D.  Ilodson,  W.  T.  McCaskey  and  S.  F.  Seager. 

LOUISVILLE,  KY. — The  Campbell  El.  Co.  has  been  incorporated  with 
a  capital  stock  of  $50,000  by  Herbert  L.  Harries,  T.  B.  Wilson,  Fred  A. 
Noble  and  Isaac  'lilkewitch.  The  company  will  take  over  the  electric- 
light  plant  recently  purchased  by  H.  M.  Byllesby  &  Co.,  Chicago,  from 
Pike  Campbell,  L^'-tisville,  for  $50,000,  which  also  included  the  Fifth 
Avenue  Hotel. 

COOPER’S  MILLS,  M.MNE. — The  Sheepscot  V’alley  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $200,000  for  the  purpose  of  sup¬ 
plying  electricity  in  Kennebec,  Lincoln  and  Knox  Counties.  The  directors 
are:  Arthur  R.  Gould,  Presque  Isle,  president  and  treasurer;  Frank 
Keiser,,  Rockland;  Amos  and  F.  Gerald,  Fairfield,  and  Herbert  W.  Weeks, 
Jefferson.  The  company,  it  is  understood,  proposes  to  develop  important 
power  privileges  at  Cooper’s  Mills. 

PORTLAND,  MAINE.— The  Federal  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  under  the  laws  of  the  State  of  Maine  with  a  capital  stock 
of  $2,000,000.  The  officers  are:  John  H.  Pierce,  president;  Ernest  M. 
White,  treasurer.  Frederick  J.  Laughlin,  Charles  E.  Gurney,  Carroll  B. 
Skillin  and  others  are  directors. 

BOSTON,  MASS. — The  South  Carolina  Lt.,  Pwr.  &  Ry.  Co.  has  been 
incorporated  with  a  capital  stock  of  $5,000,000.  Herbert  A.  Wadleigh, 
of  Winchester,  is  president  and  Wilbur  Tusch,  of  New  York,  secretary 
and  treasurer. 

LANSING,  MICH. — The  Independent  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $200,000  by  George  W.  Eyster,  trustee;  Alfred  W. 
Watson  and  Fred  H.  Aldrich.  The  company  will  supply  electricity  for 
lamps,  heat  and  motors  in  Genesee,  Oakland,  Shiawassee  and  Livingston 
Counties.  It  is  understood  that  several  dams  will  be  erected  during  the 
year. 

BRUNSWICK,  MO. — The  Brunswick  Lt.  &  Wtr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $10,000  by  John  Myers,  Jr.,  L.  H. 
Herring,  George  W.  Cunningham,  J.  G.  Bartow,  H.  L.  Mann  and  John 
Myers. 


MOTORS. — The  Holtzer-Cabot  Electric  Company,  Brookline,  Mass., 
in  its  Bulletin  No.  320B  devotes  its  attention  to  type  “QP”  two-phase 
and  three-phase  induction  motors,  of  which  brief  descriptions  are  given. 
Bulletin  No.  330B  has  type  “QS”  as  its  subject.  It  contains  a  descrip¬ 
tion,  several  illustrations,  diagrams  and  curves. 

CHAIN  LINKS. — A  folder  with  a  sample  detachable  link  chain  is  be¬ 
ing  sent  out  by  the  F.  W.  Wakefield  Brass  Company,  Vermilion,  Ohio. 
The  construction  of  the  chain  is  such  that  the  intersection  of  the  lip  with 
the  slot  serves  merely  to  hold  the  link  in  position,  while  all  weight  is 
borne  on  the  flat  surface  of  the  overlapping  ends. 

EXHAUST  STEAM. — “The  Right  Amount  of  Heat  in  the  Right  Place 
at  the  Right  Time’’  is  the  descriptive  title  of  booklet  “G,”  which  comes 
from  the  American  District  Steam  Company,  North  Tonawanda,  N.  Y. 

It  describes  briefly  the  atmospheric  system  of  steam  heating  which  is 
being  adopted  in  many  parts  of  the  United  States. 

OIL-BREAK  SWITCHES.— Bulletin  4910  of  the  General  Electric  Com¬ 
pany  is  devoted  to  oil-break  switches  for  600-volt,  4500-volt  and  7500-volt 
alternating-current  circuits,  said  to  be  liberally  designed,  conservatively' 
rated  and  simple  in  construction  and  operation.  Details  of  construction 
are  given  as  well  as  dimension  and  connection  diagrams. 

ELECTRICALLY  DRIVEN  TOOLS.— Catalog  No.  13,  issued  by  the 
Stow  Manufacturing  Company,  Binghamton,  N.  Y.,  is  very  complete  as 
to  descriptive  matter,  illustrations  and  price  lists  relating  to  flexible  shafts. 
The  company  has  recently  got  out  a  line  of  small  electrically  driven  tools 
for  various  purposes  which  have  also  found  space  in  this  catalog. 

TELEPHONE  SYSTEMS. — The  Strombcrg-Carlson  Telephone  Manu¬ 
facturing  Company,  Rochester,  New  York,  has  brought  out  Booklet  No. 
310,  relating  to  private  telephone  systems.  The  descriptive  matter,  printed 
in  green  in  a  gray  background,  gives  clear,  concise  information  on  its 
subject  matter.  A  chapter  is  devoted  to  code  call  and  general  alarm. 

HANGERS. — Ball-bearing  hangers  form  the  text  for  a  32-page  pamphlet 
issued  by  the  Hess-Bright  Manufacturing  Company,  Twenty-first  Street 
and  Fairmount  Avenue,  Philadelphia,  Pa.  It  shows  the  saving  that 
may  be  effected  through  the  elimination  of  friction  by  the  use  of  ball¬ 
bearing  hangers.  The  booklet  contains  various  tables  of  dimensions. 

DATA  BOOK. — The  “Central  Station  Manager’s  Data  Book,”  contain¬ 
ing  condensed  specifications  of  the  electric  commercial  vehicles  manu¬ 
factured  by  the  General  Vehicle  Company,  Long  Island  City,  has  just 
made  its  appearance.  Illustrations,  data  and  little  talks  on  the  electric 
truck  and  its  importance  to  the  central  station  compose  the  text  of  the 
book. 

C.\LORIMETERS. — The  Roland  Wild  Calorimeter  for  determining  the 
heat  value  of  solid  fuel  is  described  and  illustrated  in  Bulletin  G2  is¬ 
sued  by  the  Precision  Instrument  Company,  49  West  Lamed  Street, 
Detroit,  Mich.  This  company  is  also  distributing  reprints  of  an  article 
by  Mr.  Jacques  Abady  on  “Coal  and  Common  Sense,”  in  which  coal¬ 
testing  methods  are  fully  discussed. 

HAWTHORNE  ON  POST  CARDS. — A  series  of  views  of  the  Haw¬ 
thorne  works  of  the  Western  Electric  Company  has  recently  been  ar¬ 
ranged  for  post  card  use.  The  series  consists  of  twelve  cards  showing 
general  views  of  the  works,  the  imposing  water  tower,  the  telephone 
apparatus  shops,  the  general  merchandise  warehouse  and  the  interior  of 
the  lead-press  room  in  the  cable  plant,  a  view  showing  how  cable  cores 
are  built  up,  a  corner  of  the  switchboard  wiring  department,  the  cord 
department,  an  electric  motor  truck  in  the  warehouse,  the  brass  band, 
the  lunch  room,  with  a  seating  capacity  of  3000,  and  one  of  the  annual 
field-day  events  of  the  athletic  association. 


Business  Notes 


THE  OTIS  ELEVATOR  COMPANY  has  moved  its  New  York  offices 
to  the  Otis  Elevator  Building,  Eleventh  .Avenue  and  Twenty-sixth  Street. 

NATIONAL  ELECTRIC  LAMP  .ASSOCIATION.— Mr.  C.  E.  White, 
formerly  connected  with  the  engineering  department  of  the  National 
Electric  Lamp  Association,  Cleveland,  will  in  the  future  represent  the 
Nelite  Works  of  the  General  Electric  Company  in  the  States  of  Ohio  and 
New  York.  Mr.  H.  G.  Gainer  will  cover  the  Southern  territory. 

BURKE  ELECTRIC  COMPANY.— 'Mr.  James  R.  Downs,  who  has 
been  with  Burke  Electric  Company  at  Cleveland,  is  now  manager  of  the 
Pittsburgh  sales  office,  1301  Oliver  Building.  Mr.  George  F.  Adams, 
formerly  associated  with  Mr.  Downs  at  Cleveland,  will  remain  in  charge 
of  the  company’s  Cleveland  sales  office,  713  New  England  Building. 

FORD,  BACON  &  D.AVIS. — Announcement  has  been  made  of  the 
admission  of  Messrs.  Charles  F.  Uebelacker,  Charles  N.  Black  and  Will¬ 
iam  von  Phul  to  partnership  in  the  engineering  firm  of  Ford,  Bacon  & 
Davis,  New  York.  The  firm  is  engaged  in  the  design,  construction  and 
operation  of  public-utility  and  engineering  enterprises  generally,  including 
urban  and  interurban  electric  railroads,  elevated  railroads  and  subways, 
electric-lighting  systems,  hydroelectric  and  steam  power  plants,  artificial 
and  natural  gas  developments,  and  water  storage,  irrigation  and  reclama¬ 
tion  projects.  It  has  branch  offices  in  New  Orleans  and  San  Francisco, 
each  of  which  is  in  charge  of  a  resident  partner. 
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Directory  of  Electrical  Associ¬ 
ations,  Societies,  Etc. 

Alabama  Light  &  Traction  Association.  Secretary-Treasurer,  Geo. 

S.  Emery,  11  N.  Royal  St.,  Mobile,  Ala. 

American  Electric  Railway  Accountants’  Association.  Secretary, 

H.  E.  Weeks,  Davenport,  la.  ' 

American  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
Engineering  Societies  Building,  29  West  39th  St.,  New  York.  Con¬ 
vention,  Chicago,  Ill.,  Oct.  7-11,  1912. 

American  Electric  Railway  Engineering  Association.  Secretary, 
Norman  Litchfield,  Interborough  Rapid  Transit  Company,  New  York. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 

American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil¬ 
lard  Travell,  27  East  11th  St.,  New  York.  Convention,  Richmond,  Va., 
Sept.  3-5,  1912. 

American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

American  Institute  of  Electrical  Engineers.  Secretary,  F.  L. 
Hutchinson,  Engineering  Societies  Building,  29  West  39th  St.,  New 
York.  Meeting,  second  Friday  of  each  month,  excepting  June,  July, 
August  and  September. 

.American  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni¬ 
versity,  Ithaca,  N.  Y. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  W. 

J.  Tharp,  Little  Rock,  Ark. 

Association  of  Edison  Illuminating  Companies.  Secretary,  H.  T. 
Edgar,  Seattle,  Wash. 

Association  of  Iron  and  Steel  Electrical  Engineers.  Secretary, 
James  Farrington,  Steubenville,  Ohio.  Annual  convention,  Milwaukee, 
Wis.,  Sept.  16-21,  1912. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  Andreu- 
cetti,  Chicago  &  Northwestern  Railway,  Chicago. 

Association  of  Railway  Telegraph  Superintendents.  Secretary,  P. 
W.  Drew,  135  Adams  St.,  Chicago. 

Colorado  Electric  Club.  Secretary,  C.  F.  Oehlmann.  Meets  every 
Thursday  at  Albany  Hotel,  Denver,  Colo. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
F.  D.  Morris,  323  Hagerman  Building,  Colorado  Springs,  Colo. 

Electric  Club,  Chicago.  Secretary,  W.  M.  Connelly,  1417  Monad- 
nock  Block,  Chicago.  Meets  every  Thursday  noon. 

Electrical  Contractors’  Association  of  New  York  State.  Secretary, 
Geo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors’  Association  of  State  of  Missouri.  Secre¬ 
tary,  Erne.st  S.  Cowie,  1613  Grand  -Xve.,  Kansas  City,  Mo. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago. 

Electrical  Salesmen's  Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago.  Annual  meeting,  Chicago,  January  each  year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Stavely,  Royal  Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electrical  Credit  Association  of  Philadelphia.  Secretary-Treas¬ 
urer,  John  W.  Crum,  1324  Land  Title  Bldg.,  Philadelphia,  Pa.  Execu¬ 
tive  Committee  meets  second  and  fourth  Thursday  of  each  month. 

Electric  Vehicle  Association  of  America.  Assistant  Secretary, 
Harvey  Robinson,  124  VV'est  42d  St.,  New  York.  Meeting,  fourth  Tues¬ 
day  of  each  month.  Annual  convention,  Boston,  Oct.  8-9,  1912. 

Electric  Vehicle  Association  of  America,  New  England  Section. 
Secretary,  W.  E.  Holmes,  46  Blackstone  St.,  Boston,  Mass.  Meetings 
monthly  upon  notice. 

Electric  Vehicle  Club  of  Boston.  Secretary-Treasurer,  Leavitt  L. 
Edgar,  39  Boylston  St.,  Boston,  Mass.  Meeting  every  Wednesday, 
12:30  p.  m. 

Empire  State  Gas  &  Electric  Association.  Secretary,  Charles  H. 
B.  Chapin,  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 

Florida  Electric  Light  &  Power  Association.  Secretary,  H.  C. 
Adams,  West  Palm  Beach,  Fla. 

Gas,  Electric  &  Street  Railway  Association  of  Oklahoma.  Secre¬ 
tary-Treasurer,  Prof.  H.  V.  Borell,  Norman,  Okla.  ' 


Illinois  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
Peoria,  Ill. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi¬ 
neering  Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New  York,  New  England,  Philadelphia  and  Chicago.  .Annual  convention, 
Niagara  Falls,  Ontario,  Can.,  Sept.  16-19,  1912. 

Independent  Electrical  Conteactobs’  Association  of  Greater  New 
York.  Secretary,  A.  Newburger,  1153  Myrtle  Ave.,  Brooklyn,  N.  Y. 
Meetings  second  and  fourth  Wednesday,  New  Grand  Hotel,  New  York. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  120 
So.  Meridian  St.,  Indianapolis,  Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Chas.  Kratch, 
416  W.  Indiana  St.,  Chicago.  Meetings,  second  Friday  of  each  month. 
International  Association  of  Municipal  Electricians.  Secretary, 

C.  R.  George,  Houston,  Tex.  Convention,  Peoria,  Ill.,  Aug.  26-30,  1912. 
International  Electrotechnical  Commission  (international  body 

representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England.  Next  meeting  at  Berlin  in  1913. 

International  Association  for  Testing  Materials.  Secretary,  H.  J. 

F.  Porter,  1  Madison  Ave.,  New  York.  Sixth  Congress,  New  York, 
Sept.  3  7,  1912. 

Institute  of  Radio  Engineers.  Secretary,  E.  J.  Simon,  81  New  St., 
New  York.  Next  meeting,  Columbia  University,  New  York,  Sept.  2, 
1912. 

Iowa  Electrical  Association.  Secretary,  A.  W.  Zahm,  Mason  City,  la. 
Iowa  Street  &  Interurban  Association.  Secretary,  H.  E.  Weeks, 
Davenport,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 

D.  Nicholson,  Newton,  Kan.  Annual  meeting  at  Manhattan,  Kan.,  Oct. 
17-19,  1912. 

Louisiana  Electrical  Association.  Secretary,  W.  H.  Bower  Spangen- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electric  Association.  Secretary,  Walter  S.  Wyman,  Water- 
ville,  Maine. 

Minnesota  Electrical  Association.  Secretary,  E.  F.  Strong,  Chaska, 
Minn.  Sixth  annual  convention  March  15-22,  1913. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Works  Associa¬ 
tion.  Secretafy-Treasurer,  P.  W.  Markham,  Brookfield,  Mo.  Next 
convention  at  Mexico,  Mo.,  1913. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electrical  Contractors’  Association  of  the  United 
States.  Secretaiy,  W,  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 
Next  annual  convention,  July  17-19,  1912,  Denver,  Col. 

National  Electric  Light  Association.  Executive  Secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can. 

National  Electric  Light  Association,  Commercial  Section.  Secre¬ 
tary,  P.  S.  Dodd,  1823  E.  45th  St.,  Cleveland,  Ohio. 

National  Electric  Light  Association,  Eastern  New  York  Section. 
Secretary,  W.  A.  Wadsworth,  Schenectady  Illuminating  Company,  Sche¬ 
nectady,  N.  Y. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
Treasurer,  T.  W.  Peters,  Columbus  Railway  Company,  Columbus,  Ga. 

National  Electric  Light  .Association,  Michigan  Section.  Secretary, 
Herbert  Silvester,  18  VVashington  Boulevard,  Detroit,  Mich. 

National  Electric  Light  Association,  Mississippi  Section.  Secre¬ 
tary,  A.  H.  Jones,  McComb  City,  Miss. 

National  Electric  Light  Association,  Nebraska  Section.  Secre¬ 
tary-Treasurer,  S.  J.  Bell,  David  City,  Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec¬ 
retary,  Miss  O.  A.  Bursiel,  149  Tremont  St.,  Boston,  Mass.  Semi-annual 
convention,  Boston,  Oct.  10-11-,  1912. 

National  Electric  Light  .Association,  Northwest  Section.  Secre¬ 
tary,  N.  W.  Brockett,  Pioneer  Building,  Seattle,  Wash.  .Annual  conven¬ 
tion,  Portland,  Ore.,  Sept.  11-13,  1912. 

National  Electric  Light  Association,  Power  Transmission  Section. 
Secretary,  D.  B.  Rushmore,  234  Union  St.,  Schenectady,  N.  Y. 

National  Electrical  Credit  Association.  Secretary,  Frederic  P. 
Vose,  1343  Marquette  Bldg.,  Chicago. 

National  Electrical  Inspectors’  .Association.  Secretary,  W.  L. 
Smith,  Concord,  Mass. 

National  Electrical  Supply  Jobbers’  -Association.  Secretary,  Frank¬ 
lin  Overbagh,  411  South  Clinton  St.,  Chicago,  Ill. 

National  Fire  Protection  .Association.  Secretary-Treasurer,  Franklin 
H.  Wentworth,  87  Milk  St.,  Boston,  Mass.  Next  annual  meeting  New 
York,  May  13-15,  1913. 


8o 


ELECTRICAL  WORLD. 


VoL.  6o,  No.  I. 


National  Independent  Telephone  Association.  Secretary,  Richard 
Valentine,  Janesville,  Wis. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  .Meets  last  Thursday  of  each  month. 

New  Orleans  Electrical  Contractors’  .Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Credit  .Association  (affiliated  with  the  National 
Electrical  Credit  .Association).  Secretary,  P'ranz  Neilson,  80  Wall  .St., 
New  A’ork.  Board  ot  Directors  meets  second  Thursday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

New  York  Electric  Railway  .Association.  Secretary,  Chailes  C. 
Dietz,  .Albany,  N.  Y. 

Ohio  Electric  Light  .Association.  Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio.  Next  annual  meeting.  Breakers  Hotel,  Cedar  Point,  Ohio, 
July  16-19,  1912. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec¬ 
retary,  Prof.  F.  E.  Sanborn,  Ohio  State  University.  Columbus,  Ohio. 
.Annual  meeting,  Akron,  Ohio,  Nov.  21  and  22.  1912. 

Pen .NSYi.vANiA  Electric  .Association  (State  Section  N.  E.  L.  .A.). 


Secretary-Treasurer,  Walter  E.  Long,  1000  Chestnut  St.,  Philadelphia,  Pa. 
Annual  convention,  Bedford  Springs,  Pa.,  Sept.  4-6,  1912. 

Pittsburgh  Electrical  Booster  Club.  Recording  Wattmeter,  O.  R. 
Bombach,  919  Liberty  Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each  month. 

Rejuvenated  Sons  of  Jove.  Jupiter,  R.  L.  Jaynes,  Pittsburgh,  Pa.; 
Mercury  (Secretary),  E.  C.  Bennett,  St.  Louis,  Mo. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.  II.  Norris,  Cornell  University,  Ithaca,  N.  Y. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  H.  S. 
Cooper,  405  Slaughter  Building,  Dallas,  Texas. 

A’ermont  Electrical  .Association.  Secretary -Treasurer,  A.  B.  Mars- 
den,  Manchester,  Vt. 

AVestern  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  76  AV'est  Monroe  St.,  Chicago,  Ill.  Convention  St.  Louis,  Mo., 
Jan.  27-30,  1913. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  IL  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  .August.  Annual  meeting,  Tuesday  after  Jan.  1  each  year.  ' 
Wisconsin  Electrical  Association.  Secretary,  George  .Allison,  Ste¬ 
phenson  Building,  Milwaukee,  Wis. 

Wisconsin  Electrical  Contractors’  -Association.  Secretary,  Albert 
Petermann,  Milwaukee,  Wis.  Summer  meeting,  AVaupaca  and  Chain-of- 
Lakes,  AA'is.,  .August,  1912. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  JUNE  25,  1912. 

[Prepared  by  Robert  Starr  .Allyn,  16  Exchange  Place,  New  York.] 

1,030,293.  OUTLET  BUSHING;  F.  W.  Erickson,  New  York,  N.  Y. 
App.  filed  Oct.  5,  1911.  Spring  conduit  grip. 

1,303,302.  GAS  OR  VAPOR  ELECTRIC  LAMP;  P.  C.  Hewitt,  New 
York,  N.  Y.  .App.  filed  April  9,  1904.  Starting  device. 

1,030,307.  TRAIN-SIGNALING  MECHANISM;  H.  and  L.  R.  Jarvis, 
Buffalo,  N.  Y.,  and  Toronto,  Canada.  App.  filed  Sept.  10,  1909. 
To  prevent  landslides. 

1,030,308.  TELEPHONE  INSTALLATION;  H.  O.  Kabitzsch,  Hamburg, 
Germany.  App.  filed  Sept.  11,  1911.  Keyboard-operated  device. 

1,030,327.  C.ARBOSILICON ;  H.  N.  Potter,  New  Rochelle,  N.  Y.  App. 
tiled  March  22,  1904.  Process  of  making. 

1,030,349.  MET.AI.LURGY  OF  ZINC;  C.  A’.  Thierry.  Paris.  France. 
.App.  filed  Oct.  6,  1911.  Volatilization  and  condensation  of  the  prod¬ 
ucts. 

1,030.350.  MET.ALLURGY  OF  ZINC;  C.  \\  Thierry,  Paris,  France. 
•App.  filed  Oct.  6,  1911.  Furnace  and  process  of  volatilizing  and 
condensing. 

1.030,368.  SECONDARY  ELECTRIC  CLOCK;  Theodore  H.  Wurmb 
and  Robert  Baumann,  St.  Louis,  Mo.  App.  filed  Aug.  29,  1910. 
Improvement  upon  electromagnet  previously  patented  (Patent  No. 
682,377). 

1,030,412.  IMPULSE  TR.ANSMITTER;  J.  AV.  Lattig,  Rochester,  N.  Y. 
App.  filed  May  16,  1907.  Automatic  alarm  or  telegraph. 

1.030.415.  RELAY  AND  CIRCUITS  THEREFOR;  R.  IL  Manson, 
Elyria,  Ohio.  .App.  filed  April  25,  1907.  Self-restoring  drop  relay 
for  lamp  signal  toll  boards. 

1,030,435.  ELECTRICAL  STARTING  DEVICE;  J.  L.  Schureman,  Chi¬ 
cago,  Ill.  -App.  filed  Aug.  21,  1908.  Successive  switch  operation. 

1,030,436.  R.AILAV.AA’'  SIGNALING  SYSTEM;  L.  IL  Thu'len,  Edgewood 
Park,  Pa.  App.  filed  May  16,  1904.  .Alternating-current  propelling 
and  signaling  circuits. 

1,030,441.  CONT.ACT  M.AKER;  J.  F.  AA’ebb,  Jr.,  New  York,  N.  Y.  .App. 
filed  Jan.  27,  1910.  Contact  wheel  support. 

1,030,490.  APP.AR.ATUS  FOR  THE  RECOVERY  OF  PRECIOUS 
MET.ALS;  H.  N.  Potter,  Hollywood,  Cal.  -App.  filed  June  7,  1911. 
Separable,  interchangeable,  suiierposed  amalgam  contaii  ers. 

1,030,504.  TELEPHONY;  E.  R.  Corwin,  Chicago,  III.  -App.  filed  Jan.  13, 
1910.  Intercommunicating  systems,  lock-nuts  and  signals. 

1,030,505.  TELEPHONE  SYSTEM;  E.  R.  Corwin,  Chicago,  Ill.  App. 
filed  May  18,  1911.  Intercommunicating  with  test  switch  signaling 
and  lock-out. 

1,030,509.  TELEGRAPHING  INSTRUMENT;  C.  C.  Ferguson,  New 
A'ork,  N.  W  App.  filed  April  4,  1911.  Typewriter  attachment. 

1,030,543.  SYRINGE  AATTH  ELECTRIC  ATTACH.MENT;  U  R.  Saun¬ 
ders,  Los  Angeles,  Cal.  App.  filed  Feb.  16,  1908.  Mechanical  details. 

1,030,548.  MOTOR-CONTROL  SYSTEM;  IL  A.  Steen,  Milwaukee,  Wis. 
App.  filed  Sept.  6,  1910.  Series  switch  progression  control. 

1,030,550.  TELEPHONE  INSTRUMENT;  AA'.  P.  Stunz,  Lansdowne, 
Md.  -App.  filed  Sept.  29,  1910.  Tone  amplifier. 

1,030,551.  TELEPHONIC  INSTRUMENT  INCLUDING  TRANSMIT¬ 
TERS;  AA’.  P.  Stunz,  Lansdowne,  Md.  App.  filed  April  13,  1911. 
Granular  carbon  type. 

1,030,555.  THERMOSTATIC  TIME-ELEMENT  DEVICE;  N.  Wilkin¬ 
son,  Milwaukee,  AVis.  App.  filed  April  17,  1911.  Snap  action. 

1,030,556.  DYNAMO-ELECTRIC  MACHINE;  R.  B.  Williamson,  Mil¬ 
waukee,  Wis.  -App.  filed  Oct.  6,  1909.  Ventilation  of  turbo-generators. 

1,030,557.  DYNAMO-ELECTRIC  MACHINE:  R.  B.  Williamson,  Mil¬ 
waukee,  AA’is.  -App.  filed  June  27,  1910.  To  prevent  circulating  cur¬ 
rents  through  parallel  connected  windings. 

1,030.568.  CIRCUIT-BREAKER;  H.  W.  Cheney,  Milwaukee,  Wis.  App. 
filed  Feb.  1,  1911.  Tripping  mechanism. 


1,030,569.  CONTROLLER;  H.  AA’.  Cheney,  Milwaukee,  AA'is.  App. 
filed,  March  4,  1911.  Protective  device  for  starting. 

1,03(L571.  BRUSH  HOLDER;  C.  T.  Crocker,  Norwood,  Ohio.  -App. 
filed  June  16,  1906.  For  inclosed  railway  motors. 

1,030,574.  INSUL-ATOR-SUPPORTING  DEV'ICE;  C.  G.  Ette,  St. 
Louis,  Mo.  App.  filed  May  25,  1911.  Multiple  device  for  pole 
cross-arms. 

1,030,581.  DYNAMO-ELECTRIC  MACHINE;  A.  M.  Gray,  Milwaukee, 
Wis.  App.  filed  Oct.  8,  1910.  Self-starting  synchronous  machine. 

1,030,593.  SWITCH;  A.  P.  Loguin,  West  -Allis,  Wis.  App.  filed  Jan.  11, 
1911.  Hand-setting  automatic  breaker. 

1,030,595.  TURBO  CONSTRUCTION;  E.  Mattman,  Milwaukee.  AVis. 
App.  filed  Dec.  21,  1908.  Coil-retaining  and  protecting  end  cover. 

1,030,597.  TROLLEY  AA'HEEL;  J.  S.  McCabe,  Bridgeville,  Pa.  App. 
filed  June  12,  1911.  Support  and  lubrication. 

1,030,617.  ELECTRIC  CONTROLLER;  R.  Van  R.  Sill,  Newark,  N.  J. 
App.  filed  Sept.  5,  1907.  Pilot  motor  and  master  switch  synchronism. 

1,030,620.  METHOD  OF  TREATING  CARBON  ARTICLES  OF  LOAV 
INITI.AL  (CONDUCTIVITY;  E.  C.  Sprague  and  A.  M.  AA’illiamson, 
Niagara  Falls,  N.  Y.  App.  filed  March  20,  1912.  Electric  furnace  of 
unbaked  or  green  carbon  electrodes. 

1,030,622.  CIRCUIT  CONTROLLER;  T.  G.  Stiles,  Arlington,  N.  J. 
App.  filed  May  25,  1910.  Multiple  plug  contact  tyi)e  of  drawbridge 
controller. 

1,030,641.  APP.AR.ATUS  FOR  SOLDERING  METAL  PIECES;  A.  R. 
Braden,  Beverly.  Mass.  -App.  filed  Dec.  9,  1909.  Electromagnetic 
holding  and  heating. 

1,030,645.  MOTOR-CONTROL  SYSTEM;  IL  AV.  Cheney,  Milwaukee, 
AA’is.  App.  filed  Sept.  30,  1909.  Starting  apparatus  for  a  number  of 
motors. 

1,030,650.  ELECTRIC  BATTERY;  H.  De  Martis,  London,  England. 
•App.  filed  .Aug.  14,  1909.  Electrodes  ar»>  separated  by  a  woven  vege- 
tab'e  fabric. 

1,030,666.  PROCESS  OF  MANUFACTURING  INC.ANDESCENT- 
l.AMP  FIL.AMENTS;  IL  Kuzel,  Baden,  A’ienna,  .Austria-Hungary. 
•App.  filed  Dec.  15,  1905.  Metalloid  filaments  in  vacuo. 

1,030.670.  TROLLEY  WIRE  CLEANING  DEVICE:  N.  Malmgren,  L. 
N.  Todd  and  S.  J.  AVatson,  Canton,  Ill.  App.  filed  May  6,  1911.  To 
cut  away  sleet  and  ice. 

1,030,672.  ELECTRIC  HEATING  SYSTEM  FOR  BOILERS;  J.  F.  Mc- 
Elroy,  Albany,  N.  Y.  .App.  filed  Sept.  16,  1908.  Electric  locomotive 
with  steam  generating  p'ant. 

1,030,684.  TELEPHONE  STAND;  IL  W.  Schussler,  Philadelphia,  Pa. 
App.  filed  May  4,  1911.  Stabilizing  device  and  receiver  holder. 

1,030,780.  MULTIPLEX  TELEGRAPH  SYSTEM;  J.  F.  D.  Hoge,  New 
York,  N.  Y.  App.  filed  -April  11,  1910.  Call-box  signaling. 

1,030.788.  ELECTRIC  SWITCH;  IL  L.  Morey  and  F.  S.  Brogden, 
Syracuse,  N.  Y.  App.  filed  March  29,  1911.  Push-button  [lendant. 

1,030,791.  TROLLEY  CATCHER;  J.  R.  Ricketts,  Longbeach,  Cal.  App. 
filed  July  27,  1909.  Spring  device  for  holding  the  trolley  rope. 

1,030,798.  BUSBAR-CONNECTING  DEVICE;  F.  B.  Adam,  St.  Louis, 
Mo.  App.  filed  July  3,  1911.  For  clamping  two  bars  at  right  angles 
to  each  other. 

1,030,811.  POLARIZED  RELAY;  W.  S.  Henry,  Rochester,  N.  Y.  App. 
filed  May  6,  1911.  Automatic  insensitive  device. 

1,030.817.  BINDING  POST  FOR  CONNECTING  ELECTRIC  CABLES; 
G.  Honold.  Stuttgart,  Germany.  App.  filed  Feb.  14,  1912.  Explosion- 
motor  ignition  device. 

1,030.850.  LIQUID  REHOST  AT;  H.  A.  Steen,  Milwaukee,  Wis,  App. 
filed  Sept.  6,  1910.  Cooling  and  circulating  means  with  adjustable 
plates. 

13,432  (reissue).  OUTLET  BOX  FOR  ELECTRIC  CONDUITS;  W.  A. 
Bonnell.  Brooklyn,  N.  Y.  App.  filed  July  20,  1910.  Conduit  connec¬ 
tion.  (Nineteen  claims.  Original  Patent  No.  921,584,  dated  May  11, 
1909.) 


